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Gardner Machine Company's No. 125 produces 

30 to 40 a minute to 9.0004 in. uniformity. 
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A FEW OF THE MANY BELDEN PROCESS INSPECTION TESTS 
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Fourteen-inch test specimens, taken at regular intervals from coils After the twist test, the specimen is placed under a microscope for 
of incoming rod, are twisted and untwisted to expose surface defects. a thorough examination of the twisted surface of the copper rod. 


This TWIST TEST 


shows up defects in incoming copper rod 
... like scale, fins, and slivers 





Belden magnet wire is produced from the 
highest quality copper rod. Any rod with 
scale, fins, or slivers is rejected by careful 
inspection methods. 

The Twist Test is given to numerous 
samples taken from incoming rod. Twisted 
eight times forward and eight times reverse, 
surface defects in the rod are quickly 


revealed. This test is but one of a long 
series of process inspections on rod as it 
passes through the Belden wire mill. 

From receiving department to shipping 
floor, this routine of exacting tests is con- 
tinued under the eyes of carefully trained 
inspectors. That is why the name ‘‘Belden”’ 
stands for highest quality in electrical wire. 


Belden Manufacturing Company, 4633 W. Van Buren St., Chicago, Illinois 
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BELDENAMEL °® SILKENAMEL ®& COTENAMEL Elongation test meas- = 
ures tensile strength = 

GLASS-ENAMEL ® CELENAMEL ® AND FORMVAR and softness of cop- = 
per rod. = 
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AC OR DC ? 


Aa Met ee el dur le 
VALUES OF CURRENT 
AND VOLTAGE THAT 
MAKE AND BREAK 2 





WHAT IS THE ACTION 
OF CONTACT... BUTTING, 
WIPING OR ROTARY 2 




























A Simple Blueprint...with a 


: der Nee eee 
Mallory Complete Contact Assembly ) 9 0iMerere 
- ; , | aaa Nae 
..- May Save Many a Flier’s Life! 
. - EY — 
CONDITIONS MUS 
One of the principal manufacturers of variable pitch propellers utilizes TURE TS 
electrical contacts to actuate changes in pitch. The electrical contact 





assembly on this job has to be sure-fire ... or a pilot can be in the soup eee er 
! before you ,stop blinking. f 
: LIFE 1S EXPECTED 2? 
id. Mallory engineers went to work with this aircraft propeller manufacturer's 
designers when their detailing was still on the drafting boards. Together, 
Mallory contact specialists and the aircraft engineers developed a new 
electrical contact assembly, designed for rotary action. Biggest problem 
was abrasion on the revolving contact surface. 
Happy solution came when Mallory created a tri-metallic contact assembly 
incorporating three Mallory-developed alloys with exactly the right elec- 
trical and abrasion-resistant properties. 
This example of Mallory’s complete contact assembly service can mean 
plenty to you...if you’re planning production of almost 
any electrically-actuated device. See us before you finish your 
blueprints. Your Mallory representative is “on call”. 
Data At Your Elbow! Mallory Contact Catalog. 
H Complete information on every phase of electrical 
contact selection, design and service. You need it 
for your technical library. Write today. No obligation. 
; 
HL 
= y PR. MALLORY & CO. Inc. 4 
Illi 
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As leading firms change from peacetime to war- 
time production, more and more of them standardize 
on this ‘‘formula’’ to get 3 PLUSSES with every 
order for Phillips Screws. 


American PLUS Phillips Screws in a 
transmitter-receiver unit manufactured 
by Harvey Radio Laboratories, Inc., 
for inland waterways communications. 
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American PLUS Phillips Screws are 
used in several types of x-ray tables by 


General Electric X-Ray Corpora- 
tion. 





American Screw Company engineers, experi- 
enced through perfecting the Phillips Screw and 
introducing it to hundreds of assembly lines . . . are 
prepared to help you save as much as 50% in 
assembly time. 


Complete Reliability 


American Screw Company technicians, working 
in our chemical and metallurgical laboratories, are 
using every means to assure the 100% reliability 
of raw materials and manufacturing methods. 


Uniform High Quality 


An unexcelled method of piece inspection, de- 
veloped by American Screw Company engineers, 
means that every screw is checked. Full count, full 
quality is assured in every shipment of American 


PLUS Phillips Screws. 


THE |PLUS5 


The modern fastening — American 
PLUS — is used in the assembly of 
products manufactured by Galvin 
Manufacturing Corporation. 













This same formula... 


now helping to speed the assembly lines of 
America — can be put to work for you today. Our 
engineers are available at a moment's call — our 
American PLUS Phillips Products are available 
through leading mill supply distributors and hard- 
ware jobbers. 


AMERICAN SCREW COMPANY 


Providence, R. I. 


Chicago, Il. Detroit, Mich. 
589 E. Illinois St. 1847 W. Bethune St. 


IS PRODUCING FOR AMERICA 































| i i} FE | \\ 3 3 H | N FE . THESE FOUR YOUNG WOMEN, so earnestly mastering the 
a art of torch-welding aluminum, suggest that someone, some- 
where, has checked out of the groove and started some 


Ce practical Imagineering. 


THEY PROVE what we’ve been saying for years: Alcoa 

Aluminum is easy to fabricate. The man who started the 
a i a f Rae) Gs school where these girls are learning, and graduating to 
war jobs, simply had imagination enough to believe that 
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easy really means easy. Then he did something about it! 


IMAGINEERING is letting your imagination soar and then 
engineering it down to earth. It is ingenuity in modern dress. 


IT IS THE THING that has enabled the aluminum industry to 
keep on top of a plane schedule, increased tremendously in 
numbers, but also calling for almost twice as much alumi- 
num per plane as the average plane needed two years ago. 


IT IS WHAT EVERY ONE OF YOU are doing on your war job. 
Simplification, standardization, training. New methods, new 
materials, new records. 


THIS WAR is showing Americans what they really can do if 
they try. 


LET’S MAKE a vow to carry this same spirit over into postwar 
America. We’ll all have the skills, the habit of work, the 
thrill of doing. There will be lots of aluminum to make into 
better products than peacetime America ever knew. It will 
be a great day for Imagineers. 


Aluminum Company of America, 2179 Gulf Building, 
Pittsburgh, Pennsylvania. 


ALCOA ALUMINUM 
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WS py GUARDIAN 


pond to con- * GUN SWITCH HANDLES 
Guardian * REMOTE FIRING EQUIPMENT 
* TURRET CONTROLS 

* RADIO CONTROLS 

n * NAVIGATION CONTROLS 

r * AIRCRAFT CONTROLS 


designs that must * BOMB RELEASES 
& SOLENOID CONTACTORS ¥ 


JELECTRIC 


CHICAGO, ILLINOIS 
pEFENSE 
AYS SERVING AMERICAN AINDUSTRY 










1 Fire! And, aircraft guns res 
s the order of the day- 
hat will help to preserve the 


* Swing the turrets! Aim 
trols by Guardian. Sight! Bomb! It’ 
stands ready for any assignment ft 
ve “American Way” of life. 

? { Certified by all branches of the war department. .-- Guardia 
b invites inquiries for samples of Government Approved Controls fo 

the jobs you are doing today --- for those new 

Write—wire—phone- 
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excel tomorrow. 


GUARDIAN 


1627WEST WALNUT STREET 


LARGEST LINE OF REL 
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ars of looking and\ 


eeping ahead . 


N this period of world conflict and national crisis, the announcement of Handy & Harman's 75th 
anniversary carries with it a message of reassurance, a reminder that there have been other grave 
periods, bravely weathered. With America, Handy & Harman has endured difficult conditions, 
has grown and prospered in times of great business expansion. With America, Handy & Harman looks 
forward to the successful termination of the present conflict, and to the time when all our efforts can once 


more be devoted to work of lasting value. 


Starting from. a modest beginning in 1867, Handy & Harman has risen to a position of national promi- 
nence in the Arts and Industries. Its products are now rendering vitally important service in America's 


war production. 


HANDY & HARMAN IN THE ARTS 


At the turn of the century we foresaw the 
need for segregating and improving the fab- 
rication of gold, silver and their alloys. 
| Methods and machines were perfected, which 
raised the mass production of these metals 
to an exact science and assured uniform quality, gauge and 
working properties. Through the years, we have been sup- 
plying the bulk of the sterling silver and much of the karat 
gold needed by jewelry manufacturers and silversmiths. 


Likewise, we developed silver solders and also advanced 

plating by providing silver anodes of exceptional fineness 

and purity. 
Another contribution was the institution of a 
refining service for recovering precious met- 
als from scrap, sweeps and waste and its 
elevation to the highest plane of accuracy 
and reliability — a service that soon became 
nation-wide. 


For 60 years Handy & Harman has set the daily market price 
of silver which is accepted as the basis for buying and sell- 
ing — a trust we zealously guard. 


In the present crisis we are doing everything possible to 
provide users with the silver they need on a fair basis. There 
is a shortage and we have to ration our supply. 


HANDY & HARMAN IN INDUSTRY 


About 15 years ago fabrication of equipment and parts 
from thin gauge metal began to come into the industrial 
picture. We recognized the suitability of silver brazing alloys 
for this work because of their comparatively low flow points, 
free-flowing properties and the strength, duc- 
tility and corrosion-resistance of joints made 
with them. Extensive research resulted in the 
production and standardization of a range of 
compositions that met various requirements. 


Seeking further, we developed the low temperature brazing 
alloys Sil-Fos and Easy-Flo which, with Handy Flux, have 
revolutionized metal joining in speed, reliability and econ- 
omy. With amazing rapidity the use of these alloys spread 
, through industry. Now they are doing thou- 
sands of jobs which are helping to speed up 
the making of planes, ships, tanks, guns, 
shells and other war equipment and their 

production is 100% for war work. 


We have taken a leading part in developing other inaustrial 
uses of silver which are contributing, directly or indirectly, 
to further our war effort. 


Today, as always, one of our most important contributions 
is the aid we give to users in applying our products and 
especially in solving brazing problems. 


Our many customers, of course, have been a vital force in Handy & Harman's 
progress and achievements and to them we extend our deep appreciation. 
As we go forward, keeping alert to changing trends and yet holding fast 
to sound traditions, our consistent aim will always be to satisfy and hold 
the esteem of those we serve. 
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HE ever-widening scope of Lumarith 
Wes an is due to the fact that 
not only is Lumarith unsurpassable in 
its own numerous fields—but as shortages 
of other materials crop up, Lumarith is 
found to be the ideal replacement. In 
dielectric strength, toughness, and ease 
of processing, Lumarith has advantages 
that suggest immediate investigation by 


electrical designers and manufacturers. 
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Our technical staff will gladly supply 
the data you want—plus active coopera- 
tion in development work, if needed. 
Celanese Celluloid Corporation, 180 
Madison Ave., New York City, a Divi- 
sion of Celanese Corporation of America. 
Sole Producer of Lumarith* (cellulose 


acetate plastics in sheets, rods, tubes, 


molding powder, transparent film and 


dope)....* Trademark Reg. U.S. Pat. Off. 


CELANESE CELLULOID CORPORATION 
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New products, new materials, new processes...a challenge to the 
inventiveness and alertness of American Industry. A challenge that's 
being met in the inevitable way—by a combination of the applied 
research and resourcefulness that put American Industry out in front. 


Here at the ‘Brass Company’ we've changed over from normal 
peacetime operations to the production of more urgently needed 
materials of war. It has been done with the utmost speed and confi- 
dence, because we did it before—and knew how. 


To meet the requirements of our ever-expanding armament program, 
we have converted, expanded, changed normal procedures and shifted 
emphasis all along the line. 


pA THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


But here's the point... 


WE WANT TO HELP OTHERS WHO ARE DOING THE SAME THING 


Anaconda Copper & Copper Alloys 





A SPECIAL ENGINEERING SERVICE 


Our Metallurgists and Engineers are prepared to cooper- 


ate in finding the correct solution for special metal prob- 
lems. Their practical experience in many branches of the 
metal industry during times of both war and peace enables 
them to effect many production short cuts by determining 
the one best metal for a specific application, and the 
correct procedure for its fabrication. The ‘‘custom made” 
alloy you need may be one regularly produced by us. Your 
inquiries will receive the close attention of men who are 
doing this work every day—in every branch of the metal 


working field where copper and its alloys are being used. 


Se Aa es Copper & Copper Alloys 

































A LABORATORY YOU CAN CALL YOUR OWN 
The Technical Department of The American Brass Com- 


pany has acquired a wealth of metallurgical experience, 
based principally on the fact that the physical properties 
and corrosion resistance of copper alloys can be varied 
by controlled adjustment of composition and methods of 
fabrication. In our own mills, the control procedure, once 
determined, becomes routine, thereby assuring. consist- 
ently uniform characteristics in the metals we produce. 
This technical information, representing more than a cen- 
tury of experience, and the laboratories responsible for 


it, are at your service in fitting the metal to the need. 





ANACONDA 
PUBLICATIONS 


B-31 Anaconda Metals in the Air- 
craft Industry 

B-1 Pipe, Copper Tubes and Fit- 
tings 

B-28 Anaconda Copper and Cop- 

a per Alloys 

B-2 Tubes and Plates for Con- 

densers and Heat 





PUBLICATIONS— ve _ chances oe 
FROM OUR TECHNICAL DEPARTMENT TO YOURS : me | 


B-21 Anaconda Beryllium Copper 
B-13 Copper and Copper-Alloy 


Available also to you, without cost, is a list of up-to-the- Welding Rods 
, , . B-14 Free Cutting Brass Rods 
minute publications on copper and copper alloys. They B-22 Anaconda Electrical Conduit 
, s ? , . B-16 Tobin Bronze 
are literally packed with useful, technical information C24 Copper i a ee 
, , j . ‘ lications 
S which your engineers will find extremely helpful: Appli- C25 aacuae Censee Bea Cos 
, a ; ductors 
cations, compositions, general physical constants, phy- E-1  Everdur Metal Casting Ingots 
. " : ’ 2 E-5  Everdur Metal Applications, 
e sical properties; fabricating procedures; oxy-acetylene Physical Properties and 
; ' as Constants 
and electric welding of copper and copper-alloys; weight E-6 Everdur Metal Bolts, Screws 
, and Accessories 
tables and conversion factors; flow tables for pipe and E-9 Copper and Everdur Fabri- 
cated Fittings 
e | tube; operating characteristics of copper bus conduc- E-13 Beastie Metal Tanks and 
uipment 


ul tors; etc., etc. Some of these Anaconda Publications are isasiiidliiaiieiiihi tina sta 


should be sent to: 


The American Brass Company 
General Offices: Waterbury, Conn. 


ys | Made by The Chnenican Crass Company 


listed here. They may give you the information you need. 


For Instance: 


The building of Curtis Pursuit Ships and Army Cargo Trans- 
ports consumes large quantities of Anaconda Metals; brass 
rod and strip, copper tubes, beryllium copper—also *Everdur 
tubes for hydraulic lines. The Curtis Kittyhawk illustrated 
(one of the P-40 Series) is firing copper-alloy jacketed car- 
tridges from all six wing guns. 


Only a contact pin—yet, the Cannon Electrical Development 
Company, manufacturers of multi-contact electrical cable 
connectors, uses hundreds of thousands of pounds of Ana- 
conda Brass Rod to keep pace with the electrical plug re- 
quirements of our rapidly expanding aircraft industry. 


Tons of specially-treated *Tobin Bronze are used by the Aero 
Supply & Mfg. Co., Inc., in producing the barrels of aero- 
nautical turnbuckles because this American Brass Company 
Alloy machines and threads readily, and has the required 
physical properties to meet U. S. Army Specifications. 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 


Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


*Trade-Mark Reg. U. S. Pat. Off 


Be AO RAO NM ea a 





NEED MOTORS? j, 


F Things To do 4 


-. TO GET THEM FASTER 


(7 USE STANDARD MOTORS PLACE ORDERS EARLY 


Wherever possible, select standard, open, 
sleeve-bearing motors. Building fewer “‘spe- 


cials’” means faster and greater production 


Order the motors when you order, or plan 
for, the equipment they are to drive. Avoid 
delay and ‘“mix-ups” by giving complete 


specifications; i.e., type, horsepower, speed, 
voltage, phases, frequency, enclosure, mount- 
ing, time rating. 


of motors for you and others engaged in 


essential war work. 


yy 3 y # 


</_/ SEND PROPER PRIORITY 


Be sure correct priority papers accompany 


CHECK G.E. FOR WARE- 
HOUSE STOCKS 


A supply of many standard motors is kept 


your order and that the priority rating reflects 


the urgency of the motor’s use in the war 


effort. The filling of many motor orders is on hand to meet urgent war needs. Perhaps the 


delayed because of incomplete priority in- motor you want, or can use with a few simple 


formation. changes, is available for immediate shipment. 


Your aid on these 4 points will help us to produce and 
deliver more motors. Your choice of Tri-Clad motors will give 
you extra protection against (1) physical damage, (2) elec- 
trical breakdown, (3) operating wear. 

construction. Ask 


your G-l repre- VM R 4 CLAD MOTORS 


sentative for de- REG. U.S. PAT. OFF. 
tails on other 


types and rat- 4 General Electric and its employees 
ings are proud of the Novy award of 
i Excellence made to its Erie Works for 


the monyfacture of naval ordnance 


GENERAL & ELECTRIC 


Tri-Clad motors 
are available up 
to 100 hp in 
standard, open 
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wend INK-LIKE RESULTS AT PENCIL SPEED 


The advantages of working with Pencil-TEX become apparent first when you work on it. Its new 
surface—Blu-white, microscopically smooth, invites your pencil to speed while retaining razor- 
sharp definition. It feels different. The line looks absolutely opaque And it is! Look at that pencil 
line from the back—thru Pencil-TEX—and compare it with a similar pencil line seen thru any 
medium you are now using. You can see the superior, solid density of the Pencil-TEX line. And 
your Blue Print sees it too—and shows it, for that density is responsible for complementary clarity, 
sharpness, and keen-edged lines in prints. As a Draftsman you know how very important that is! 





Another thing—that hard, dense line is anchored to Pencil-TEX. 

Less smudging to mar your crisp-looking drawings or your prints, and 

pro PEP-UP PRO, a glossy, dust-repellant back also helps to keep drawings cleaner, prints 
"Oy clearer. A hard pencil and Pencil-TEX will speed up your work now 
when speed is desperately important, and its cost is so “in line’’ that 
every drawing deserves the permanence that Pencil-TEX will give it. 
Don’t overlook this newest improvement to help industry do its big 
job faster and better. Ask for your Free trial supply of Pencil-TEX! 
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Because we know 
Pencil-TEX willbe your 
important ally once 
you’ve tried it, we have 


prepared a generous 
trial supply. FREE to 
you upon request. Just 


ask your nearest Post 
man or write direct to 
Frederick Post Com- 
pany, Box 803,Chicago. 


NATIONWIDE 
NETWORK OF 


POST pEALERS 


Atlanta—Georgia Blue Print Co. 

Birmingham—James A. Head, 
Ine. 

Boston—Roston Blue Print Co. 

Buffalo—Buffalo Blue Print Co 

Chicago—Frederick Post Co. 

Cincinnati—Queen City Blue 
Print Co. 

Cleveland-—The City Blue 
Printing Co. 

Columbus—Franklin Blue Print 
& Supply Co. 

Dallas—The Rush Co. 

Dayton--Gem City Blue Print & 
Supply Co. 

Denver—-W. H. Kistler 
Stationery .Co. 

Detroit—-Frederick Post Co 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co. 

Fort Worth—Majestic Reprodduc- 
tion Co. 

Houston—Texas Br. Frederick 
Post Co. 

Indianapolis—Indianapolis Blue 
Print & Litho Co. 

Jacksonville—A. R. Cogswell 

Kansas City—Western Blue 
Print Co. 

Knoxville—Sehorn & Kennedy 

Los Angeles—Stationers’ Corp. 

Memphis--Wray Williams Blue 
Print Co. 

Milwaukee—Frederick Post Co. 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

New York—John R. Cassell Co. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co. 


Philadelphia—Philadelphia Blue 
Print Co. 

Pittsburgh—American Blue 
Printing Co. 

Portland—J. K. Gill Co. 

St. Louis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—Kuker-Ranken, Inc. 

Tampa—Office Equipment 
Company 

Toledo—Toledo Blue Print & 
Paper Co. 

Tulsa—Triangle Blue Print & 
Supply Co. 

Washington, D. C.—R. E. 
MacMichael 

Wichita—City Blue Print Co. 


PRINT PAPERS e KINDRED SENSITIZED PRODUCTS 


JUST PHONE OR WRITE 
YOUR NEAREST POST MAN 





The particular Sprague 
condenser types illus- 


trated are widely used 


in exacting Army and 


Navy applications. 
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Some year the war will end. 


There will be a swing back to the 
things we buy because we want them, 
not because they are a grim necessity. 
Today’s work is to win the war. 
Executives now driving for all-out 
production should also be planning 
for V -+ 2. Products for tomorrow 
should be designed today. 


For every new product, the corner- 
stone is Research. The Research 


CORNERSTONE FOR V *® 2° 


Division of American Lava Corpora- 
tion is outstanding in its field. It 
welcomes any call for cooperation in 
planning for today’s production ... 
or for long range planning for the 
insulation of the future. 


Meanwhile, for 1942 and as far as 
we can see, we pledge our utmost 
efforts to supply our customers with 
the best in steatite ceramic composi- 
tions as rapidly as possible under 
wartime conditions. 


* 2 years after Victory, probable time required to resume full peacetime 
production. (Bouquets to the G. E. executive who coined this expression.) 


Se ea 


CHATTANOOGA, TENNESSEE 


CHICAGO ¢ CLEV.LAND ¢ NEW YORK ® ST.LOUIS © LOS ANGELES © SAN FRANCISCO ® BOSTON © PHILADELPHIA © WASHINGTON. D.C 
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JOHNSON 


UNIVERSAL 
BRONZE BARS | 


Over 350 sizes, 
Solid and Cored, 
completely ma- | 
chined.13-in. length. 


GENERAL 
PURPOSE 
BEARINGS 


Cast bronze, 
over 850 stock 
sizes, machined, 
ready for assem- 


ELECTRIC 
MOTOR 
BEARINGS 


250 individual 
types. Correct in 
design, alloy and 
tolerances. 







Ledaloyl 


SELF-LUBRICATING 
BRONZE 
BEARINGS 


Powder metal- 
lurgy at its best. 
Contain up to 
35% oil by 
volume. 





Awaits your call! 
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In times like the present, there is but one obligation facing 
every industry, factory and machine shop—keep wheels 
turning FASTER ... LONGER. This is a war of produc- 


tion. Idle men and machinery will not insure victory. 


Johnson Bronze is ready to help you do your part. A vast 
network of distributors—and 22 strategically located ware- 
houses—offer you the most complete sleeve bearing service 
available. 


If you require replacement parts such as cast bronze 
bearings; UNIVERSAL bronze bars; electric motor bearings; 
or LEDALOYL self-lubricating bearings—call your local in- 
dustrial supply house. If you require bearings made to your 
specifications—call in a Johnson engineer. There is one 
near you... ready...capable... and anxious to help 
you determine your needs. Regardless of where you are 
located or what type of SLEEVE bearing you require— 
JOHNSON BROWZE can give you the highest quality— 
QUICKER. 


JOHNSON BRONZE COMPANY 


Sleeve Bearing Headquarters 
570 S. MILL STREET NEW CASTLE, PA. 


LEO EO, PET OTT 
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Are you struggling for 
MORE MACHINE | 
OUTPUT? 





t 





| 





These are times when split seconds count up. rate in their operating cycle... they are main- 











Multiply split-second savings by thousands of 
machine operations ... and you get an extra 
bomber, several tanks, or many more shells. 


If you are struggling for more machine out- 
put, see that your motor controls are designed 
to get highest efficiency from operator and 
machine. Specify Allen-Bradley solenoid controls 
because they are not only consistent and accu- 





A COMPLETE LINE OF CONTROLS FOR ALL TYPES 


tenance-free. There is only one moving part. 
No pivots, pins, or hinges to stick. No flexible 
jumpers to replace. No cleaning, dressing, or 
filing of contacts. 


Allen-Bradley motor controls are available 
in single units in nine kinds of enclosures or 
assembled in complete panels for any multi- 
motored machine. Write for catalog, today. 
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Many new and important units have been added to the popular 
Bulletin 353 line of small drum switches. These drum switches are 
now available with built-in push buttons; with electrical interlock for 
controlling magnetic main line switches; with a lever for rope oper- 
ation. The individual switching units, with silver alloy contacts, permit 
an amazing range of contact arrangements. For full details, write 
for Bulletin 353 and price sheet. 


Allen-Bradley Company, 1309 S. First St., Milwaukee, Wis. 


A FEW BULLETIN 353 
DRUM SWITCH 
COMBINATIONS 


The diagrams below illus- 
trate a few of the large 
variety of switching com- 
binations available with 
Bulletin 353 Drum Switches. 


2 SPEED SWITCHES 


OFF , rev » OFF scope 
ty 2 42 Vly 

- "a 

a, a 

"4 “4 

Speed 


4 Speed 4 Speed 


Non ® ° Non-Reverse with | Speed Reverse 


3 AND 4 SPEED SWITCHES 


SECTIONAL UNIT SHO 


The Bulletin 353 Drum Switch isa ver 
tical assembly of individual switching 
units, each with its own contact arrange- 
ment and switching cam. There are no 
contact segments on the revolving shaft. 





ALLEN-BRADLEY 


BULLETIN 353 SMALL DRUM SWITCHES 
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Four Ways To Buy MOTORS! 
1. BEING SOLD. This isn’t really ‘“‘buying.”’ 


2. ORDERING BY TRADE-MARK. Unsound, 
because all well-known motors are Us alike. 


3. ORDERING BY HABIT. Costly, because 
motors and power needs have changed since old 
habits were formed. 


4. BUYING BY COMPARING MOTORS. The 
sure way to get top value. 


Wa mI 
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ECAUSE we believe you know motor quality 


when you see it, we highly recommend e~ 

Method 4—buying by comparing motors. poi ~~ 

Yes, proud as we are of the Fairbanks-Morse , ; x 
trade-mark, we ask you to look beyond the trade- a , 
mark ...to ignore sales talks and buying habits ij v | 3 
... and look at the motors, construction point a cs rT 7 
by point. = 

Compare the exclusive Fairbanks-Morse “4 
Copperspun Rotor, for instance, with any other il 
type of rotor. Then ask yourself whether you 
want windings centrifugally cast of COPPER, or 
of some less suitable metal. 

A post card or telephone call will bring you a 
demonstration . . . let you look beyond the trade- 
mark at the rotor and at the many other construc- 
tion superiorities which make F-M Motors stand 
up better under today’s production.tempo. Fair- 
banks, Morse & Co., Dept. F26, 600 S. Michigan 
Ave., Chicago. Branches and service stations 
throughout the United States and Canada. 
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The molding of telephone hand- 
sets may seem far removed from 


your manufacturing operations. 

Yet it may be of direct impor- 

.. withstood wear and tear tance, as an example of the prob- 

of civilian use...” lems you may encounter in using 
plastics for war production. 


What happened when the hand- 
set used in homes and offices had 
to be adapted to service in the 
9 ; 
“...tetained its lustrous Signal Corps ? Molded from phe 
finish...” nolic plastics, the standard hand- 


set was sufficiently strong to 

withstand the wear and tear of 

Xj 7 everyday civilian use, and it re- 

wee tained its lustrous finish despite 
Sire constant handling. 


“the Signal Corps required 


ane.” But the Signal Corps required 


F Weys “waneure” prastics 


- LITERATURE ON “DO'S” AND 
“DON’‘T’S” OF PLASTICS... Helpful 
technical booklets containing data on 
types and forms of Bake.itE plastics, 
and the most efficient methods of fab- 
rication. This literature will help you 
to choose the right plastic for ach job, 
save time and avoid errors. 
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selecting plastics for strategic service! § 





Ps RESISTANCE is now the prime 





ite 


‘ed 


CS 


YD 
ful 


ics, 
ab- 
ou 


ob, 








extra durability, to meet much 
more exacting service require- 
ments. Specifications were 
changed, calling for another type 


“specifications . . . called for : I 
another type of material... Of phenolic molding material 


providing much greater resist- 
| stand considerably higher mold- 

“ . . . . . . 
-»» high a plastic re’ ing pressures. This, in turn, 
ired higher pressures... ®y - =. ‘ ‘ 
quired higher » 2% brewght about important modi- 

- v = . . . 

* fications in molding technique. 


cP ck o 


ance to shock. Use of this high- 
impact plastic made it necessary 
to build stronger molds, to with- 








This carefal ‘study of problems 
relating to plastics materials, de- 
sign, and fabricating techniques 
avoided manufacturing errors 


“study... avoided errors that s 
might have slowed produ- that might have slowed produc- 


tion...’ 


HEADQUARTERS Can Help You Speed Production and Conserve Strategic Materials 


tion and wasted valuable mate- 
rial. As a resvilt, production is 
maintained at a high level, and 





“prevented waste of valu- the molded handset provides 
able plastics materials’ 


satisfactory field performance. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


a3 
30 East 42nd Street, New York, N. Y. 








GET “HEADQUARTERS HELP” 
ON PROBLEMS RELATING 
TO PLASTIC MATERIALS, 
DESIGN, AND 
FABRICATING TECHNIQUES 








o2 GEARING OUR LABORATORIES TO 
YOURS .. . Bakelite Laboratories offer a 
two-fold service. They are ready to help 
you utilize present plastics in war pro- 
duction. ey will also develop new 
formulas to help solve the problems of 
highly specialized requirements. 


3 FIELD WORK ON “FRONTLINE” 
JOBS... Located at important industrial 
centers throughout the nation, Bakelite 
Field Engineers are ready to give prompt 
service to manufacturers engaged in war 
roduction. Fully qualified, they can 
requently solve siilwesiaa: problems on 


the spot. 
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for the 
United States 
ARITIED FORCES 


= ATROIOR 
Blower Wheels 


TRADE MARK REGISTERED 





ERE is another unit in which 
Torrington Airotor Blower Wheels 





are serving our armed forces and the 
public. 

The portable “ground heater’’ illus- 
trated is used by the Army Air Corps and | 


ome 





by commercial air lines for preheating . 
airplane engines and cabins, saving much . 
valuable aviation gasoline previously re- 

quired for warming up engines on the 

ground. The Airotor Blower Wheel 

drives heated air through flexible hose to 

special connections under the plane. 
















Only a sturdy and carefully balanced fan 
will withstand this high speed gasoline engine 
application, yet the Airotors used are of our 
standard design from regular production. 

The proper Airotor for each application 
may be easily selected from our dependable 
performance charts. Free samples will be sup- 
plied for further test. 






TORRINGTON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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A portable unit which answers 
the need for balancing large rotating 





parts under actual operating conditions. 
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Product of The Westinghouse Research Laboratories 

~~. in two convenient carrying Cases, you can time of installation and for maintenance of large rotating 

bring the balancing equipment to the machine... parts of special design made in small lots. Literature 

to locate, measure, and correct unbalance in rotating on request. ' 

parts at their rated speeds... on their own bearings... 

under actual working conditions. | 

| 

Using a simplified balancing procedure known as the | 

! ” s ® ° i 

“Wattmeter” method, this unit records both amplitude | 

| 

and phase angle of vibration, enabling you to determine | 

the points of unbalance and corrective weights needed. 

Available for balancing parts operating at speeds be- | 

1 | 

tween 100 and 10,000 RPM. 

i 

Not to be considered a production machine with other | 

" aa g ~4 ‘ > ¢ = ] ‘ ; . 5 . . . . * - C i 

| Gisholt Balancing equipment, the Portable Unit is rec- Metering unit is se'f-contained, Sine Wave generator shaft | 

| oeniented foe eas in checking proper helance at the protected in carrying case. and pick-up unit. | 

i 
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GISHOLT MACHINE COMPANY, 1119 East Washington Avenue « Madison, Wisconsin | 
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) TURRET LATHES - AUTOMATIC LATHES - BALANCING MACHINES 





LOOK AHEAD ...KEEP AHEAD ...WITH GISHOLT IMPROVEMENTS 
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produces molded 
plastics for Victory - 


7 


any size—any quantity—on time 


In answer to the 
call for total pro- 
duction for victory, 


methods, General 
Industries is un- 
excelled. Parts 





General Industries — — molded by General 
has enlisted its fa- Industries can be 
cilities for the duration of the emer- depended on to meet the most rigid 


gency. In many sectorstoday, plastics requirements for quality, finish and 
parts molded by General Industries accuracy. Especially appreciated 
are doing their part to “keep ’em these days when every minute counts, 
flying” and “keep ’em rolling.” — is General Industries’ sustained rec- 
In equipment, experience and ord for delivering “On Time.” 





WRITE, WIRE OR PHONE Elyria 2238 


or phone office nearest you 


CHICANO . 62's 0% Phone Central 8431 New York . . . . Phone Longacre 5-4107 
Detroit .... .. Phone Madison 2146 Indianapolis ... . Phone Lincoln 6317 
Philadelphia. . . . Phone Camden 2215 Milwaukee ...... Phone Daly 4057 


The GENERAL INDUSTRIES Co. 


MOLDED PLASTICS DIVISION - ELYRIA, OHIO 
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Lagineering 
Design 
Production 


OF ELECTRICALLY 
ENERGIZED MA- 
CHINES, APPLIANCES 
AND EQUIPMENT 


TO APPEAR 
N LATER ISSUES 


How To Get Along With- 
out The Usual Spring Ma- 
terials. Hard-pressed though 
the specifier of component 
parts may be, answers to 
basic engineering design prob- 
lems are to be found. Here 
will be some significant ones. 


Operating Adversities That 
Face The War-Time Pro- 
duct. Reviewing some of 
the things that the engineer- 
designer must have in mind 
if his complete engineering- 
designs are to function satis- 
factorily under specific con- 
ditions of adversity. 


How To Get Along With 
The Least Amount Of 
Copper. Even for products 
and deliveries that have high 
priority ratings, it is desir- 
able to conserve metals as 
rigorously as possible. Sug- 
gestions as to where, how 
and with what results, to 
save copper. 
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Just Around The Corner 


Ever beguiling, the nature of things to come today insistently intrudes upon 
such leisure-time thinking as busy engineer-designers and executives find 
opportunity to do. For ‘‘after the war is over’’ is a challenge both to man’s 
instincts for survival and to his urges to progress. 


Bre kd 


It is certain that, in the field of materials, much has been happening within 
a very short time. Previously-scarce metals and non-metals are being pro- 
duced in all-but-incomprehensible volumes (magnesium, aluminum, synthetic 
rubber, various plastics, etc., etc.,) and other materials, hitherto no more 
than laboratory curiosities, are becoming standard working tools. Clearly, 
indeed, this means that after the war is over engineers and designers will have 
available to them some highly desirable things with which they might not 
have previously worked, either because of literal non-availability or because 


price factors did not encourage their specification in competition with other 
components. 


Again, after the war is over, the products of the engineer-designer will 
most certainly not be what they formerly were; whether the production 
facilities and tools with which they were previously built are scattered beyond 
reorganization or whether they are not. This will be because performance 
(potential or demanded, as you will) will never again be identical with that 
which it was when America converted from a peace-time to a war-time pace. 
Living conditions will have become different, as will working conditions, econ- 
omic factors will have changed and basic human wants and desires will have 
acquired a vastly different tempo. That, at least, is to be gathered from the 
hastiest of observations upon the passing scene. 


Strangely enough, it is all but impossible for even those most closely 
associated with post-war planning to be satisfyingly definite about the nature 
of things to come. The basic principles which may guide the more final out- 
come may be discerned, and kept in mind, but the ways in which they may be 


made effective (productwise) and profitable (commercially) are less subject to 
incisive thought at this time. 


The alert engineer-designer is keeping abreast of what is new, and what 
is likely to influence his work later on, in the full knowledge that he cannot 
hope to catch up with the march of events at some later date but must keep 
pace with it today. The obligation upon him, in his own behalf and on behalf 
of the organization with which he has been associated, instead of being lessened 
‘under those existing conditions which prevent direct commercial accomplish- 
ments) is indeed far greater than ever. 


Trends, quite clearly shaping, are toward more nearly full automatic 
functioning of all electrically-energized products, large and small, toward 
service-free operations over virtually the life of the product, toward communi- 
cation facilities on a person to person basis, regardless of location, toward 


3 7 better working and living conditions and, toward lower costs to the ultimate 
1, " purchaser. 


: , After the war is over there will be witnessed one of the most intensive eras 
ICTORY of product development (especially of electrically-energized units) that could 
possibly be imagined leading to accomplishments virtually undreamed of. 
BUY | That future is being formed in the turmoil and sustained, intensive efforts of 
oraves tn the perilous moment. 
WAR || 


UNITED | 


SAVINGS 
(BONDS | 
Ay STAMPS | 
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Practical Electronic Ways 


ANY excellent articles have described in detail 

the newest electronic tubes and the circuits in 

which they are used.* 
device manufacturer who desires to incorporate elec- 
tronic equipment in his product design is likely to be 
more interested in using an already perfected electronic 
unit to produce a desired result in his complete engi- 
neering-design. To this end he will, in general, prefer 
to purchase a complete electronic unit as made by a 
reputable manufacturer. Or, if the volume of his pro- 
duction warrants it, he may have the manufacturer 
build such equipment to his specific needs, in the same 
fhanner in which he would specify a special motor or 
starting switch. 

Many engineer-designers may have wished to specify 
electronic equipment but hesitated to do so because 
they did not feel sufficiently familiar with the actual 
internal working of such units. Others, more daring, 
have gone the electronic way in their products and 
achieved very definite advantages, in some cases pro- 
ducing results that could not easily be obtained other- 
wise. A helpful guide for the man who hesitates to 
use electronic equipment may be to offer some exam- 
ples of a number of products to which it has been ap- 
plied successfully. 

The uses of photoelectric relays of standard, or mod- 
ihed standard form, are, as might be expected, quite 


* Recently, in ELEcTRICAL MANUFACTURING, “Electronic Con- 
trol Circuits and Symbols” September 1941, “Electronic Ways 
Offer Some Plus Values Now” May 1941 and “Up-to-Date in 
Electronic Tubes” April 1940. 





However, the average 
a 


numerous. A few examples may be given here as quite 
typical. One is that for automatic operation of a 70- 
ton punch press. This uses entirely standard equip- 
ment in a very compact and inexpensive manner in 
connection with the press control design. (Fig. 1.) 

When considering safety equipment, a theoretical esti- 
mate of results means much less than the answer to 
the practical question as to whether the machine opera- 
tor will co-operate in its use. Since photoelectric equip- 
ment is simple and rugged, and interrupting a light 
beam requires little physical effort or even conscious 
thought, it will remain operative where thoughtless oper- 
ators might be tempted to by-pass devices requiring 
more strenuous effort. 

Prominent weighing scale manufacturers such as the 
Toledo Scale Company use standard photoelectric re- 
lay equipment with contactor circuits of their own 
design for precise weighing of unvarying accuracy. 
(Fig. 2.) Material flows rapidly on to the scale hop- 
per until the indicator pointer intercepts the light 
beam. This causes the photoelectric relay to operate, 
reducing the flow to a trickle. Finally the slow move- 
ment of the pointer again permits the light to strike 
the phototube and the flow is stopped completely at the 
proper weight required, quickly and accurately. 

Other scale manufacturers such as Fairbanks-Morse 
have improved the accuracy, speed, and ease of weighing 
by employing the photoelectric relay as well as auto- 
matic printing devices, limit switches, and other electric 
control mechanisms. 


UNCH press (A) driven by two squirr 


press operated. 
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cage induction motors and controlled (B) 
by two photoelectric relays functioning as 
limit switches. The light vanes are pivoted 
sO as to require accurate alignment of the 
material before the relays are actuated and the 
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Packaged units, to enable the specifier to 
integrate electronic controls within his com- 
plete engineering-design without the neces- 
sity of bothering with the separate parts 
that make up such controls, are the essence 
of Mr. Cockrell’s idea. Convincingly ar- 
rayed, the examples given offer ample 
proof of the effectiveness of this approach. 
War times are stimulating developments in 
the electronic field, just as they are also 
speeding-up progress elsewhere. 


lhe Stanley Works, New Britain, Connecticut, man 
utacture the “Stanley Magic Door,” a door which is 
operated automatically at the approach of a pedestrian 
or vehicle. Many times a day do the convenience and 
the saving in time and breakage prove themselves to 


TYPICAL 

specification 
On an industrial 
weighing scale 
showing the pho- 
toelectric com- 
ponent which de- 


finitely assures 
accurate weigh- 
ing 





such users as a waiter with a tray full of dishes, a 
porter with an arm-full of suit-cases, a shopper laden 
with bundles, or numerous industrial trucks moving 
in and out of air-conditioned factory buildings. The 
use of a beam of light and a photo-electric-relay was 
an obvious solution to the problem of offering com- 
pletely automatic operation to accommodate traffic of 
all kinds. 


The first doors built included standard photoelectric 


relays in their design. However, extended leads were 
necessary between the phototube in the post and the 


JUNE 


1942 


relay which, because of its size, had to be mounted in 
the wall or some other place near the door. To pro- 
vide a more convenient and reliable installation, the 
photoelectric relay was re-designed to fit into the guide- 
rail post, thus eliminating considerable wiring and 1in- 
stallation cost. 

Later on it was found that it would be quite desirable 
to have a diagonal beam of light through the doorway 
to hold the doors open in case someone should stand 
within the doorway for a considerable length of time. 
An easy and practical solution incorporated a second 
phototube and auxiliary relay within the post type pho- 
toelectric unit. The present design, thus developed, 1s 
simple, compact and reliable, and fits very well within 
the manufacturer’s overall design. (Fig. 3.) 

\ wide range in post designs is available, to har- 
monize with the interior and exterior of building en- 
trances, chic restaurants, or industrial plants. One of 
the latest designs, pictured in Fig. 3, is an extremely 
versatile unit. Made in three pieces of unequal length, 
it can be made into a high, medium, or low post. One 
light beam or two may be used. The beams may be 
high to intercept pedestrians or low for use with 1in- 
dustrial trucks. 

Another application of the fast, frictionless, and ac- 
curate light beam has been made in the photoelectric 
watthour meter tester. (Fig. 4.) Here, by project- 
ing a narrow beam through the small “anti-creep” hole 
in the meter disk, or reflecting the change of light from 
a spot on the disk, the exact time of a disk revolution 
is registered accurately and quickly and the time re- 
quired to test a meter has been reduced to one-half that 
previously required. 

An outstanding example of co-operation between elec- 
trical and machine manufacturers may be found in the 
case of machines built for bag making and similar oper- 
ations, wherein a printed sheet is unreeled and proc- 
essed in the machine. Photoelectric register control 
holds the printed matter in proper relation with the 


BY W. D. COCKRELL 
ENGINEER, 
ELECTRONIC SEC., INDUSTRIAL CONTROL DIV. 
GENERAL ELECTRIC COMPANY 
















processing in spite of paper shrinking and_ stretching 
and slippage in the draw rolls. Here, after the photo- 
tube has detected the position of the printing and the 
minute photoelectric current has been amplified to a 
value sufficient to operate magnetic devices, the subse 
quent operations may be carried out by either mechan 
ical or electronic means. Therefore, it will be seen that 
the closest co-operation is required to determine which 
of these two will be the most economical and reliable. 

In some types of machines, such as those used for 
wrapping candy or other small articles (Fig. 5), the 
simpler type of control is quite satisfactory. Other 
types operating at medium speed and accuracy find it 
more desirable and less expensive to interpose mag- 
netic contactors between the electronic means and the 
correct motor. 

Finally, in those equipments which require the maxi- 
mum speed and accuracy, it has been found more de- 
sirable to extend electronic control to the motors them- 
selves. Sometimes the motors are operated directly by 
the larger size thyratrons or by the newly developed 
amplidyne generator, whose fields are controlled by 
smaller tubes. Such installations include the register- 
ing of succeeding colors in a multi-color press to an 
accuracy of a few thousandths of an inch or the per- 
foration of postage stamps so that the position of the 
perforation may suit the most fastidious philatelist. 

The alternative to photoelectric means has been vis- 
ual inspection and manual control. Inspection of the 
fast moving material is very fatiguing so that an opera- 
tor’s efficiency decreases rapidly. One representative 
manufacturer relieved the operators at approximately 
twenty-minute intervals. However, even in this case, 
when he turned this job over to the untiring phototube 
his material waste, from all causes on the machines so 
equipped, dropped from 15 per cent to about 3 per cent. 
Other manufacturers report similar savings as well as 
increased production since the machines may be run at 
full speed a much greater per cent of the time. 

Previously color register could not be checked until 


Fig. 3 


UIDE posts (A) for Stanley 
Magic Doors contains vertical- 
ly-assembled photoelectric relays 
and auxiliaries. B—Sectional guide 
posts showing the wide variety of 
sizes and lens positions possible 
with different combinations of the 
parts. 


the completed copy was received from the folder and 
fifty or more copies had been printed. Also, even a 
casual inspection of each copy was impossible. The 
phototube not only checks each copy precisely but does 
it almost at the instant of printing. (Fig. 6.) Thus, 
errors are detected before they may grow large. Not 
only is there a saving of more than half of the waste 
copies during acceleration, splicing, etc. (one customer 
figured that the register equipment paid for itself in 
eight months), but also the average quality of the print- 
ing was definitely improved. 

The amplidyne generator noted above and a newly 
developed electronic motor control (Fig. 7A) make 
possible the complete and flexible control of motors from 
an extremely small input power, such as might be ob- 
tained from other electronic devices. 





Fig. 4 Neat and simple design of equipment for test- 
ing watthour-meters. See accompanying text. 
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Another very practical and useful electronic device 
is the electronic timer or time-delay relay. (Fig. 7B.) | 





This is especially applicable to those short-time se- 
quences which must be repeated quite often. Mechan- | 
ical relays wear out very quickly in this service. Even 
the best designs of electro-magnetic timers with their 
running motors and clashing gear trains have a useful 
liie of about a million operations, whereas the elec- 
tronic timer, having no moving parts but the contacts 
themselves and the armature moving them, is still click- 
ing away with unimpaired accuracy even after five or 
ten million operations. 

The electronic timer is particularly adapted to those 
“interrupted time delay” applications such as the sys- 
tem of detection of jamming on a conveyor in which, 
if a definite time lapses between the passing units, an 
alarm is sounded or the conveyor is stopped. Each 
unit resets the timer by closing a small contact and 
recharging a capacitor rather than by the noisy and 
wearing reclutching of a gear train. 














l These relays are available in handy forms which may 
i e = ° . . ¥ . a 
be included directly in the machine, as in the case of 
a . . . a a ° ie 
| the Sta-Hi Corporation of Los Angeles, who use it in 
their “Master” former, (Fig. 8), for the printing in- 
es . . . . : 
dustry. Again, the electronic timer may be included 
1s a s 
with other magnetic control and mounted on a com- 
ot . . e e . 
mon control panel within the base of a machine, as in 
te : . . . n° 
Package Machinery Company unit for pack the high-speed automatic grinder shown in Fig. 9. 
er Be } : a i a q 
ti | ing gum with photoelectric register control. Continued on p. 96 
| 
i 
it i 
ly 
ke NE unit of a register control for a multi-color 
117 gravure press. The ‘“‘web head’’ for viewing 
b- previous printing is seen at upper right; the ‘‘disc 
\ head’’ for checking the printing cylinder is at left at 
the end of the cylinder shaft, and the correcting 
motor is seen at lower right. 
Fig. 6 
i 
; 
; 
! 
j 
d es , ; 
N electronic panel (A) for controlling 
| a dc. motor from an ac. power supply. 
It incorporates armature control, field 
weakening, and current limit features. B— | 
A small electronic time delay relay. | 
B Fig. 7 A | 
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HREAD GRINDING was probably done at 

first with an engine lathe on a piece distorted 

from hardening and necessitating a more ac- 
curate job. This, of course, was not production thread 
grinding but merely a correcting process using a small 
wheel without coolant and any accurate means of tru- 
ing the wheel to the proper thread form. 

Since then many important things have happened 
to thread grinding. In 1920 the first hardened and 
ground taps were made for commercial use. These 
taps, of course, made better and more accurate tapped 
holes than had been possible before. It was not until 
1935 that a thread grinder was developed for grinding 
the present variety of work and the present modern 
machines are made very heavy and rugged, weighing 
about 4 tons. This seems like a lot of machine just 
to control the point of a wheel, but this weight is 
necessary to prevent vibration which will break down 
the wheel so that it can not remove the stock that is 
necessary to grind a thread. 

With the use of harder materials, grinding becomes 
the only method that can be used to cut threads. 
Hardened shafts can be threaded before heat treat- 
ment but threads will distort with heat treatment and 
also may be damaged so that a stoning operation is 
necessary after hardening. Threads can be ground 


* Being an abstract of “Thread Grinding with Electrical Con- 


trol,” as discussed by Mr. Davis at the recent Seventh Annual 
Westinghouse Machine Tool Electrification Forum in East 
Pittsburgh. 
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BY LEE M. DAVIS 
JONES & LAMSON 
MACHINE TOOL COMPANY 


NITIZED design is featured 

in this Jones & Lamson 
automatic thread grinder. Left 
rear view (A) includes wheel 
head, electrical control panel, 
wheel speed rheostat, wheel 
head siide, etc. Right rear view 
(B) indicates the coolant pump, 
cam box, cam motor, 
truing device, etc. Front view 
(C), showing arrangement of 

controls. 





after heat treating faster than the thread can be milled 
or cut on an engine lathe before hardening. 


MULTIPLE-UNIT PRODUCT DESIGN 


T HE Jones & Lamson 6 x 36 in. machine is designed 
in several units, each having its own motor. 
These units are: (1) wheel head, (2) truing device, 
(3) work head, (4) cam drum, and (5) coolant pump. 
The wheel motor is always a variable speed dc. unit. 


ELECTRICAL MANUFACTURING 
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‘Trues and Self-Cycles 


Variable speed is necessary to obtain the best cutting 
speed for each kind of wheel and work and to main- 
tain the surface speed as the wheel diameter decreases. 
All other motors may be ac. or de. as variable speed 
is not required. 

Naturally, all motors require starters. In addition, 
control relays and limit switches are needed to properly 
regulate and interlock the various machine movements 
and functions. Compactness, flexibility of scheme and 
the ability to conceal control equipment without loss 
of accessibility, lead to the selection of electrical control. 

Each thread grinding job requires careful study for 
determination of the best machine cycle. The cycle 
is laid out in terms of one-way or two-way grinding, 
total number of grinding cuts, and need for truing the 
wheel. Some jobs can be done with a truing operation 
only after production of several pieces, others require 
intermediate truing between successive grinding cuts. 
All variations between these two extreme conditions 
are obtainable with our thread grinder. 


HERE ISA TYPICAL GRINDING CYCLE 


EPRESENTATIVE of what must be done on a 

typical thread grinding job might be the following : 
Grind a 4-pitch Acme thread from the solid in a shaft 
made of 32-50 material, Rockwell C 50 to 55. Analysis 
of this job might suggest two-way grinding in several 
cuts with wheel truing at one intermediate point and 
before the finish cut. With the wheel running and the 
machine loaded, pressing of the cycle start button is 
all that is required of the operator. The work slide 
will travel between predetermined limits, pausing at 
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Once again, the electrical way produces 
some astonishing results. Not only does 
the Jones & Lamson 6 x 36 in. offer a re- 
markable example of work-sequence oper- 
ations, upon a highly successful and de- 
pendable basis; it also shows what can be 
done, automatically, to keep the cutting 
tool itself at top efficiency during the prog- 
ress of the thread-grinding job. 





each end of travel for 180 deg. of rotation of the cam 
drum as required for mechanical reversal. The cam 
drum in its travel first throws the drive into neutral, 
then produces a truing feed, if called for by the set-up, 
then reverses the work head drive, then produces a 
wheel feed, and finally engages the driving clutch. 
These functions of the cam drum run without inter- 
ruption if truing is not called for by the original me- 
chanical set-up of the machine. If, however, an inter- 
mediate truing operation is called for, the truing feed 
motion, through electrical control, stops the cam drum 
and holds it stationary until the truing diamonds have 
passed over the wheel. A limit switch in the truing 
device restarts the cam drum for the balance of 180 
deg. of movement. 

This action repeats until the last grinding cut is 
made. When the wheel is fed for this last cut, the feed 
mechanism engages a limit switch which causes the 
movement of the cam drum following the last cut to 
be stopped at neutral for reloading of the machine. Thus 
a fully automatic machine cycle is obtained with truing 
as required and with size control. 

The flexibility of the machine and its control may be 
illustrated by the manner in which intermediate truing 
is obtained with one-way grinding. Such truing is 
initiated by the cam drum as before but does not re- 
quire that the machine be held in neutral. Truing 
takes place during the idle return stroke of the work 
slide with the wheel withdrawn from the work. When 
the slide reaches the end of its return stroke, grinding 
is automatically resumed if the truing operation has 
already been completed. However, if the slide returns 
before completion of truing, the machine is then auto- 
matically held in neutral until restored by the truing 
device. 

All variations in machine cycle for both one-way and 
two-way grinding are fundamentally controlled by me- 
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ULLY automatic operation of electrical control panel 
for the 6 x 36 in. automatic thread grinder. 
and coatrol sequence operations are centrallized for easy 


accessibility and maintenance 
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chanical settings made as part of the initial setup. 
These settings are permanent for each job and the 
cycle may be repeated as often as required by merely 
pressing a cycle start button. 

Different forms of threads require different truing 
devices and any one of these can be used in the same 
machine. [ach truing device has its individtial motor 
and is connected to the machine by a detachable cable 
which includes the necessary wires for power to the 
truing device motor as well as for automatic operation. 

The motors on the thread grinder are built to about 
the same standards used on any grinding machine with 
special attention to the wheel motor. This is a ball 
bearing unit because the wheel head must trip to a 
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maximum of 30 deg. as determined by the helix angle 
of the thread being ground. The dynamic balance is 
held to 0.0002 in. 
runout of the shaft because even a well balanced motor 
will become dynamically unbalanced when a pulley is 
mounted on a shaft with runout. 

The de. inotor provides a speed range of 3 to 1. For 
truing, this motor 


Particular attention is paid to the 


is automatically slowed down to 


normal speed by strengthening the shunt field ‘under 


control of a decelerating relay. The decelerating relay 


is used for smoothness and to prevent excessive pump 


Wiring hack if a small de. generator is used. Rapid accelera- 


tion to grinding speed after truing is controlled by an 


accelerating relay. 


The motor for rotating the work is a ball bearing “B” 


type flange motor. 


Table 1. 1 Way Grinding With Intermediate Trurnz 


Start Wheel 

Start Work 

Push Cycle Start Button 
Cam Shaft Starts 

4LS Closes 

Wheel Feeds Mech 


A.3LS Closed Sy Feed Mechanism At Preset Number 


Of Operations 
Work Slide Rev. Mech. For Cut 
11LS Opens—Camshaft Stops 
1LS Opens 
1LS Closes At End Of Work Stroke Camshaft Starts 
Work Slide Starts Mech. 
11LS Closes 
Camshaft Mech. Starts T.D. Feed If Required And 
Withdraws Wheel 
2LS Closes—T.D. Motor Starts 
—Wheel Slows 
Camshaft and T.D. Motor Are Now Operating And 
Each Completes Cycle Independently. 


CAMSHAFT CYCLE T. D. CYCLE 
15A. 2LS Opens 
16A. Work Slide Reversed 16B. 6LS Closes At End 


15B. 5LS Closes 
For Return Stroke Of Truing Cycle- 
Wheel Speeds 
. ILS Opens—Cam- 17B. 6LS Opens 

shaft Stops 

1LS Opens 18B. 5LS Opens Stops 

T.D. Motor 

1LS Closes At End 

Of Return Stroke 

Camshaft Starts 


Dynamic balance and shaft run- 
Continued on p. 116 


Panel wiring diagram and operation 
sequence for one-and two-way _ grinding. 


6A. 3LS Closed By Feed Mechanism At Preset Num- 
ber Of Operations 
7. Work Slide Rev. Mech. For Cut 
8. 11LS Opens—Cam Shaft Stops 
. ILS Opens 
10. ILS Closes At End Of Work Stroke—Camshafe 
Starts 
11. Work Slide Stops Mech. 
12. 11LS Closes 
13. Camshaft Mech. Starts T.D. Feed If Required And 
Withdraws Wheel. 
14. 2LS Closes—Camshaft Stops 
—Wheel Slows 
—T.D. Motor Starts 
15. 5LS Closes 
16. 6LS Closes When Truing Is Completed—Starts 
Camshaft 
16A. 6LS Opens 
16B. 5LS Opens When T.D. Is Full Withdrawn—Stops 
T.D. Motor—Note (16B) Occurs At Same Time 
After (17). 
17. 2LS Opens While 6LS Is Closed Between 16 and 
16A (Wheel Speeds) 
18. 4LS Opens 
A. Stops Camshaft If 3LS Has Made (6C) Restart 
At (3) 
B. Repeats At (5) If 3LS Has Not Made. 
19. 3LS Opens When Feed Mechanism Is Reset. 
For Cycle With Final Truing Only 
On All Except Last Stroke Omit. 
(13) (14) (15) (16) (146A) (16B) And (17 


NOTES: 


20A. Work Slide Stops Mech. 
21A. 11LS Closes 


22. 4LS Opens—Camshaft Stops Unless (16B) Occurs 


First. 


A. Stops Camshaft If 3LS Has Made (6A) Restart 


At (3) 
B. Repeats At (5) If 3LS Has Not Made 


23. 3LS Opens When Feed Mechanism Is Reset. 


Table Il 2 Way Grinding With Intermediate Truing 


1. Start Wheel 

2. Start Work 

3. Push Cycle Seart Button 
4. Cam Shaft Starts 

5. 4LS Closes 

6. Wheel Feeds Mech 


A. 


1LS May Be Engaged Manually And Momentarily 
During Grinding In Which Case Camshaft 
Cycles Starts at 10 to 22 (Incl.) Table 1 
Starts at 10 to 18 (Incl.) Table II 
MANUAL TRUING 
(A) With Selector Switch Set For Manual Truing 
Truing Device Runs Continuously 
—Moving Selector To Off Stops T.D. 
At Any Time. 
Several Methods Of Operation Selected By Mechani- 
cal Shift On Machine And By Electrical Selector 
Switches. 
Distinction Between 2 Way Grinding With Inter- 
mediate Truing And With Final Truing Only Is 
By Machine Setup. 
Automatic Stop By 3LS and 4LS Is Effective Only 
With Truing Selector Set To ‘‘Auto.”’ 


ELECTRICAL MANUFACTURING 
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Allen B. Du Mont Labs, 


For those oscillographic studies requiring 
sweep frequencies as low as one cycle every 
few seconds, this low-frequency linear-time- 
base generator has been developed. Vibration 
studies, stress and strain measurements, low- 
frequency electrical observation, electrocar- 
diography and electroencephalography are all 
facilitated by this unit. The frequency range 
of the instrument corresponds to rotating 
speeds of 12 to 7500 rpm., thus permitting the 
use of an oscillograph for the visual study of 
certain characteristics of rotating machinery 
at low and medium speeds. Transient obser- 
vation is provided for by a single-stroke 
sweep circuit. The generator provides a sweep 
frequency range of 0.2 to 125 cycles per sec. 
The maximum undistorted output signal is 
approximately 450 volts peak-to-peak, bal- 
anced to ground. The single sweep is initiated 
either manually or by observed signal. Line- 
arity is assured by a compensating circuit. 
The primary voltage is selected by a switch in 
the instrument. 







Five seconds only are 
required for this sol- 
dering iron to reach 
soldering temperature. 
It consists of a high 
current, low voltage 
transformer with its 
primary circuit con- 
trolled by a trigger 
switch. Across its sec- 
ondary terminals is 
shunted a_ soldering 
tip of No. 11 gauge 
copper wire. 


Weller 
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Snyder Tool & Engineering 


Clearances for articulated connecting rods are milled in the 
master rods used in radial aircraft engines, on this semi-auto- 
matic milling machine, on which both roughing and finishing 
are performed. The machine will handle either solid or split- 
type rods. The cutting cycle is automatic, being hydraulically 
operated and electrically controlled. The main bore of the 
master rod is located on a plug, and a bored and reamed hole 
for the articulated rod is positioned on an eccentric bushing. 
The part is then hydraulically clamped by meens of a clamp- 
ing bolt and a C-washer over the hub. The cutting tool is 
rotated by a vertically adjustable quill-type spindle, which 
is worm wheel driven. The hydraulically operated eccentric 
bushing acts as a driver for the path of the cut. A pilot light 
indicates completion of the machining cycle and the operator 
then indexes the part, without unclamping it, for the next 
cutting cycle. 
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Kold-Hold Mfg 


Among the improved features incor- 
porated in this vertical milling machine 
are fluid drive through hydraulic mo- 
tors to cross and longitudinal feed 
screws, centralized feed control levers; 
feed range from 1% to 37 in. per min., 
cross and longitudina!; rapid traverse 
rate 180 in. per min., cross and longi- 
tudinal; power rapid traverse to head 
with automatic stop for quick setting 


| of cutter; spindle lock; spindle speeds 


controlled by single pre-selector lever 

and backgear and all helical spindle 

gear drive providing 18 spindle speeds 
from 30 to 1170 rpm. 


Reed-Prentice 
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Hotpoint 








Built for heavy duty purposes, this industrial sub-zero machine 
is a recent development in processing through refrigeration. 
Controlled refrigeration is delivered at predetermined temper-" 
atures in ranges from 10 deg. F., through —90 deg. F., and 
these temperatures may be maintained constantly for any 
desired period of time. The machine has a capacity range from 
2.0 cu. ft. to 11.0 cu. ft. inclusive. The standard operating motor 
is of the repulsion-induction type, 110-220 volt, 60 cycle, single 
phase. The refrigeration system is mechanical; direct expansion. 


Insulation is 6 in. thick and specially prepared. Temperature con 
trol is held within accuracies of +3 deg. F., 


units of equipment. 


with standard 






“Charcoal broiling’ without the inconvenience 
and expense of charcoal and with automatic 
temperature control is possible with this com- 
mercial type electric broiler. Built to withstand 
heavy duty, its heating units are cast solidly 
into the barred broiling surface of the grid, which 
measures 18 in. in width and 12 in. depth. Heat 
is controlled by a thermostat which holds the 
specified temperature. 


ooo 
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Greater shell output results from quicker cleaning methods. This sand- 
blast machine is equipped with a rotary table on which the work is held. 
The table extends into the interior of the sandblast machine itself and 
while the outer edge of the table is being reloaded the inside edge is under 
the blasting nozzles which are doing their work in the interior. The table 
is operated by a motor which drives it at a prearranged, and quickly 
changed, rate of speed so that all of the shel]s or shell parts being sand- 
blasted receive the full impact and cleaning effect of the sand or other 
material being used. There are a number of nozzles which throw the sand 
in any direction desired or concentrate on one point. The nozzles are of the 
suction type. A multiple slotted, rubber curtain prevents any blowing out 
of the abrasive or dust and at the same time a power suction blower draws 
the dust from the interior of the machine itself. With slight alterations the 
machine may also be used for other materials such as glass, plastic, etc. 





Jones Engineering 


One of the recent additions to time-saving equipment is this abrasive 
belt grinder, of the swing type. It is used for de-seaming and spot 
grinding tubing, spot grinding and finishing all types of strip, both 
in heavy gauge and finished gauge as well as for conditioning break 
down plates and grinding the entire surface of torpedo tube plates. 
The high rate of grinding speed is accomplished by the use of an 
endless, electrostatically coated abrasive paper belt 12 ft. 4 in. long 
and 3 in. wide, driven over a special contact roll by a powerful 5 hp. 
totally enclosed, fan cooled motor. The contact roll has a segment 
face and imparts a fingering action in grinding. The belt speed is 
4500 ft. per min. Ball bearings are used throughout the machine. 
All controls are located at the front end of the machine and they 
include a stop and start button, and hand wheels for tightening and 
adjusting the arrangements of the abrasive paper belt. This 
machine also combines the features of two conventional grinding 
methods—the swing type grinder employing snagging wheels and 
the portable disc grinder. 
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Leiman Bros 





Moisture Register 


Operated by current from a dry cell, this mois- 
ture register makes such tests, by the electrical 
field which the instrument sets up in the wood 
being tested upon surface contact, by a specially 
designed electrode which is flat and smooth. The 
latter consists of a unit with a quartered circular 
surface, each quarter being individually sprung 
to insure best possible contact. This is connected 
to a dial and battery unit. The amount of resist- 
ance to electrical penetration of the wood is 
registered on the dial. Such readings are trans- 
lated into percent of moisture contained. Plastic 
is used for the housing. The complete, two-part 
unit weighs only 5) lbs. 
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Lees-Bradner 


For internal and external threading, this miller is used 
for the generation of threads on propeller blades, other 
aircraft parts, munitions, tool joints and similar parts 
by the ring type method. The swing over ways are 24 
in., and capacity of work spindle is 13 in. There are 18 
cutter speeds. Other equipment includes one set of lead 
and feed gears; cutter speed gears; motor driven coolant 
pump and piping; wrenches and motor driven arrange- 
ment (not including motors or controls). It is said that 
but one and a fraction revolutions are necessary to 
generate entire threaded portion. 


Efforts of engineers and draftsmen to speed the lettering of dimen- 
sions, bills of material and notes on drawings for war equipment are 
aided by this vari-typer, engineering composing machine. Some of 
the tracing sheets used are 8 ft. wide and 20 ft. long. The feature 
that makes this machine adaptable to sheets of great size is a basket- 
type carriage with open ends. A motor winds the spring which con- 
trols the release of the hammer which makes the impression of type 
on the paper. When the operator makes an impression on a key, the 
key sets the letter on the type font in position and brings up a ham- 
mer which presses the paper against the character. The spring which 
has been wound by the motor aids in its release. 


Ralph C. Coxhead 
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Industrial Timer 


Developed to control lighting circuits or give an audible 
alarm during an actual air raid warning, this robot raid 
warden is tuned to the key station continuously. When 
the broadcasting station’s carrier goes off the air, the 
synchronous motor driven time delay unit starts operating. 
When the carrier has been off the air for 2 minutes a relay 
is actuated operating a set of single pole double throw 
contacts capable of controlling loads up to 10 amp., which 
control the previously determined alarm or lighting cir- 
cuits. The device is useful to factories, banks, hospitals 
and office buildings. A pilot light located on front panel 
goes on as soon as the unit is plugged in to the power 
source and indicates that the robot itself is operating. The 
pilot light is automatically extinguished by an unusual 
mechanical or electrical disturbance within the robot. 














Executone 


Forty building sectors controlling all tenants and employees by a 
force of air raid wardens may be served by this standard two-way 
communication system. Each sector has a warden, and serving him 
is one remote station of this system.The remote stations connect to 
a master unit in the chief warden’s headquarters. An auxiliary 
amplifier at the master location permits high power broadcasting 
of simultaneous messages to all of the remote stations. The master 
station is arranged with an annunciator type of push-button selector 
to call or receive calls from individual remote stations. Remote sta- 
tions in the smaller areas are desk-type units and trumpet models 
serve the larger areas. The equipment can serve for normal use as 
well as for emergency. 
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Assuring a uniform, neat finish to the end of an 
arc welding bead without decreasing strength or 
ductility, this ‘‘crater-eliminator’’ consists of a 
current-adjusting rheostat and motor in a sepa- 
rate unit. To eliminate the rough crater-like pit 
that frequently forms when the arc is broken, 
the current is slowly dropped to zero at the end 
of a weld. This action is accomplished with a 
shading pole type reversible motor which oper- 
ates a rheostat, varying the welding current. A 
push button on the electrode holder of the weld- 
ing unit is pressed at the top of the weld and 
again at the end of the weld, automatically 
changing the current from maximum to normal 
to low without disturbing the arc. The rheostat 
automatically returns to the “‘hot-start”’ setting. 
Current as low as 5 amp. is possible with this unit. 


Allis-Chalmers Mf. 


Supplied complete with tools for both bar and chucking 
work (as well as taper and threading attachments) this 
universal ram type turret lathe has a collet chuck capac- 
ity 2 in. diam., 22 in. turning length and a 20 in. swing 
over ways. It will accommodate 8, 10 and 12 in. diam. 
chucks. Spindle control is provided by a single lever 
which operates a double multiple disc main drive 
clutch. The all-geared headstock provides 12 spindle 
speeds which are controlled by 3 levers mounted on the 
front of the headstock. Individual motor drive is pro- 
vided and power is transmitted by silent-operated 
multiple V-belts. Motor is mounted in the base of 
machine on a hinged base, is 5 or 7% hp. (1000 or 1200 
rpm., respectively), depending upon the work to be 
done. The high speed drive gear to the spindle is of the 
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helical herringbone type. Six reversible cross and 
longitudinal feeds are provided for the universal car- 
riage. The cross slide has adjustable feed trip dogs and 
the longitudinal travel of the carriage has a six screw 
stop roll. Hand feeding to desired dimensions is facili- 
tated by a large micrometer dial graduated 0.001 in. 
Six power feeds to the ram slide in the forward direction 
are furnished for the hexagon turret ram slide carriage. 
Automatic feed trip and dead stop is provided for each 
face of the hexagon turret by means of a six screw stop 
roll. The hexagon turret is automatically unclamped, 
indexed and reclamped by means of a 5 spoke pilot 
wheel which controls the forward and reverse move- 
ment of the ram slide. Automatic lubrication is furn- 
ished throughout this production machine. 





astening Units For Work-Holding 


CREW fastenings of high accuracy and holding 
power are required in the assembly and fabrication 
of many types of machine tools and war products 

where stepped-up speeds and stresses are encountered. 
Hollow set screws, for example, find many applications 
on portable electric tools, textile machines, dental equip 
ment, paper box machines and similar products where 
a tight set is needed to withstand vibration and severe 
service.* Where protruding heads are not dangerous 
and where high strength is essential, square head set 
screws, made from heat-treated alloy steel, can provide 
a holding power adequate to meet the demands of metal 
ind forging machinery, heavy bearings, etc. 


TABLE I. 
AMERICAN STANDARD SCREW THREADS 


(Coarse-Thread Series, Class 3 Fit, Screws 


Major Diameter Pitch Diameter 


Thre- Minor? 
ads Diam- 
per Toler- Toler- eter, 

Size Inch! Max! ance Min Max! ance? Min Max 
] 64 0.0730 0.0038 0.0692 0.0629 0.0014 0.0615 0 0538 | 
2 56 0.0860 0.0040 0.0820 0.0744 0.0015 0.0729 0.0641 
3 48 0.0990 0.0044 0.0946 0.0855 0.0016 0.0839 0.0734 
4 40 0.1120 | 0.0048 0.1072 0.0958 0.0017 | 0.0941 | 0.0813 
5 40 0.1250 | 0.0048 0.1202 0.1088 |0.0017 0.1071 | 0.0943 
6 32 0.1380 | 0.0554 | 0.1326 | 0.1177 | 0.0019 0.1158 | 0.0997 
8 32 0.1640 0.0054 | 0.1586 0.1437 0.0019 0.1418 0.1257 
10 24 0.1900 0.0066 0.1834 | 0.1629, 0.0024 0.1605 0.1389 
12 24 0.2160 0.0066 0.2094 0.1889 0.0024 | 0.1865 0.1649 
14}20 | 0.2500 0.0072 | 0.2428 | 0.2175 | 0.0026 | 0.2149 | 0.1887 
5 18 0.3125 0.0082 0.3043 | 0 2764 0.0030 0.2734 | 0.2443 
33116 0.3750 0.0090 0.3660 | 0.3344 0.0032 0.3312 0.2983 
6 | 14 0.4375 | 0.0098 0.4277 | 0.3911 | 0.0036 0.3875 | 0.3499 
14 13 0.5000 0.0104 0.4896 | 0.4500 | 0.0037 | 0.4463 0.4056 
9 12 0.5625 | 0.0112 | 0.5513 | 0.5084 | 0.0040 0.5044 0.4603 
52/11 |0.6250/ 0.0118 | 0.6132 | 0.5660 | 0.0042 0.5618 0.5135 

34110 0.7500 | 0.0128 | 0.7372 | 0.6850 | 0.0045 | 0.6805 | 0.627 
in| 9 0.8750 0.0140 0.8610 | 0.8028 | 0.0049 0.7979 0.7387 

1 8 1.0000 0.0152 0.9848 0.9188 0.0054 | 0.9134 0.8466 
1lky| 7 1.1250 | 0.0170 | 1.1080 | 1.0322 | 0.0059 | 1.0263 | 0.9497 
1144 7 1.2500 | 0.0170 | 1.2330 | 1.1572 | 0.0059} 1.1513 | 1.0747 
1341 6 1.3750 | 0.0202 | 1.3548 1.2667 | 0.0071 | 1.2596 | 1.1705 
14%! 6 1.5000 0.0202 1.4798 | 1.3917 | 0.0071 | 1.3846 | 1.2955 
134 | 5 1.7500 | 0.0232 1.7268 | 1.6201 | 0.0082 | 1.6119 | 1.5046 
2 4% | 2.0000 | 0.0254 1.9746 1.8557 | 0.0089 | 1.8468 | 1.7274 
214} 4% | 2.2500 0.0254 | 2.2246 | 2.1057 | 0.0089 | 2.0968 | 1.9774 
244! 4 |2.5000 | 0.0280 | 2.4720 | 2.3376 | 0.0097 | 2.3279 | 2.1933 
334 4 2.7500 | 0.0280 | 2.7220 | 2.5876 | 0.0097 | 2.5779 | 2.4433 
3 a 3.0000 | 0.0280 | 2.9720 | 2.8376 0.0097 | 2.8279 | 2.6933 
31441 4 3.2500 0.0280 3.2220 | 3.0876 0.0097 | 3.0779 | 2.9433 
344| 4 | 3.5000 0.0280 3.4720 | 3.3376 0.0097 | 3.3279 3.1933 
334) 4 3.7500 0.0280 3.7220 3.5876 | 0.0097 | 3.5779 | 3.4433 
a 4 4.0000 0.0280 3.9720 3.8376 0.0097 3.8279 3.6933 
All dimensions given in inches. .. 1! Basic diameter... . 
“The tolerances specified for pitch diameter are cumulative 
and include variations in lead and angle. ... ® Dimensions 


given are figured to the intersection of the worn tool are with 
a center line through crest and root. Minimum flat at root 
equals ‘se xX Dp. 

* See also “Assembly Parts to Meet Hard Usage” Etecrri 
CAL MANUFACTURING, September 1941. 


Socket-head cap screws are widely used for punch, 
die and jig work, and for tool and machine assemblies 
of all kinds. These screws not only can be pulled up 
tightly in close quarters and hard-to-get-at-places, but 
in many instances make possible increased compactness 
in the design of machine parts through savings in clear- 
ances, weight and material. Machine bolts, with hex- 
agonal, round, countersunk, or square heads, find ex- 
tensive use in nearly all types of general assembly work 
on light and heavy machinery. 


MANY CORROSION RESISTANT TYPES 


iL screws are made in various materials, in 
cluding alloy steel, high carbon steel, brass, bronze, 
aluminum, etc. They are also furnished in a number 
of special allovs which are designed to meet specific 
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H° LLOW set A Brist 
A 


screws are 
designed with multi- B 
ple-spline type sock- 
ets which confine the 
turning force of the 
wrench to the direc- 
tion of screw rota- 
tion, thus minimizing 
any spreading tenden- 
cies. Hexagonal soc- 
ket screws (B) are 
made of cold-forged, 
chrome nickel alloy 
steel. Wrench has 
both ends burred for 
rapid application. Hole-Kreme Seren 








conditions and applications. Thus, where immunity to 
rust and resistance to a wide variety of corroding agents 
are required, bolts and screws made of copper silicon 
alloy are available. This material possesses the tensile 
strength and toughness of steel and in addition is non- 
magnetic. Bolts and screws made from this alloy are 
used in many electrical and marine applications, and 
also in pulp and paper mill machinery. Screws made 
of monel metal, a natural alloy of 67 per cent nickel, 
30 per cent copper and small amounts of other elements, 
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h, ire also resistant to many corrosive agents, such as salt 
es solutions, alkaline solutions, sulphuric, hydrochloric, 
Ip acetic and phosphoric acids, etc. In addition, they can 
at withstand excessive vibration and heat. Stainless steel 
Ss screws, which generally consist of 18 per cent chromium 
r and 8 per cent nickel, are used in many applications 
< where appearance, corrosion resistance, high tempera 
. ture resistance and toughness enter into design consid 
‘k erations. 


solts and screws may also be supplied with various 
types of finishes where a rust resistant surface 1s re 
quired, or where it is desired to match them in appear- 


ance with other parts of an assembly. Some of the 


commonly used funishes include nickel, cadmium, copper 
eB, and lead plating, parkerizing, bright black, etc. Nickel 
7 plating is used extensively on screws, bolts and nuts, 
c especially where they are to be used in the assembly of 


Cadmium plating, which is 
well known as a corrosion resistant for ordinary atmos- 


other nickel plated parts. 


pheric conditions, forms a non-ferrous, metallic sheath- 
ing having a dense, fine grain with uniform distribution. 
Copper plating is most commonly used as an undercoat- 


TABLE II. 
AMERICAN STANDARD SCREW THREADS 


(Fine-Thread Series, Class 3 Fit, Screws) 











Thre- Maior Diameter Pitch Diameter Minor 3 
ads Diam- 
r Toler- Toler- eter, 
Size |Inch Max! ance Min | Max! ance? | Min Max 


0 |80 | 0.0800 | 0.0034 | 0.0566 | 0.0519 | 0.0013 | 0.0506 | 0.0447 
1 |72 | 0.0720} 0.0036 0.0694 | 0.0640 | 0.0013 | 0.0627 | 0.0560 
2 |64 | 0.0860 | 0.0038 | 0.0822 | 0.0759 | 0.0014 | 0.0745 | 0.0668 
3 56 | 0.0990 | 0.0040 | 0.0950 | 0.0874 | 0.0015 | 0.0859 | 0.0771 
4 (48 |0.1120/) 0.0044 0.1076 | 0.0985 | 0.0016 | 0.0969 | 0.0864 
5 (44 | 0.1250 | 0.0046 | 0.1204 | 0.1102 | 0.0016 | 0.1086 | 0.0971 
6 40 |0.1380!/ 0.0048 | 0.1332 | 0.1218 | 0.0017 | 0.1201 | 0.1073 
8 |36 |0.1640 0.0050 | 0.1590 | 0.1460 | 0.0018 | 0.1442 | 0.1299 
10 (32 |0.1900 | 0.0054 | 0.1846 | 0.1697 | 0.0019 | 0.1678 | 0.1517 
12 |28 |0.2160 | 0.0062 | 0.2098 | 0.1928 | 0.0022 | 0.1906 | 0.1722 
14/28 |0.2500 | 0.0062 | 0.2438 0.2268 0.0022 | 0.2246 | 0.2062 
56124 | 0.3125 | 0.0066 | 0.3059 | 0.2854 0.0024 | 0.2830 | 0.2614 
34124 | 0.3750 | 0.0066 | 0. 3684 | 0.3479 | 0.0024 | 0.3455 | 0.3239 
7/20 | 0.4375 | 0.0072 | 0.4303 | 0.4050 | 0.0026 | 0.4024 | 0.3762 
14120 | 0.5000 | 0.0072 | 0.4928 | 0.4675 | 0.0026 | 0.4649 | 0.4387 
% 118 | 0.5625 | 0.0082 | 0.5543 | 0.5264 | 0.0030 | 0.5234 | 0.4943 
54118 |0.6250 | 0.0082 | 0.6168 | 0.5889 | 0.0030 | 0.5859 0.5568 
34 16 | 0.7500 0.0090 | 0.7410 | 0.7094 | 0.0032 | 0.7062 | 0.6733 
7,114 | 0.8750 | 0.0098 0.8652 | 0.8286 | 0.0036 | 0.8250 0.7874 

l 14 | 1.0000 | 0.0098 | 0.9902 | 0.9536 | 0.0936 | 0.9500 | 0.9124 
1144}12 = 1.1250 | 0.0112 | 1.1138 | 1.0709 | 0.0040 | 1.0669 1.0228 
144/12 1.2500 | 0.0112 | 1.2388 1.1959 | 0.0040 | 1.1919 | 1.1478 
13g/12 | 1.3750 / 0.0112 1.3638 | 1.3209 | 0.0040 1.3169 | 1.2728 
144/12 | 1.5000 0.0112 1.4888 | 1.4459 | 0.0040 | 1.4419 | 1.3978 


Bristol 


All dimensions given in inches. ... 1! Basic diameter... . 
} 2 The tolerances specified for pitch diameter are cumulative 
and include variations in lead and angle. .. . * Dimensions 
given are figured to the intersection of the worn tool are with 
a center line through crest and root. Minimum flat at root 
equals 1444 X fp. 
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And Product-Assembly Needs 








Whether for “during-operations” or “life- 

of-the-product” purposes, there are many 

hollow set screws, socket-head cap screws, 

machine bolts and similar fastening devices 

available in a wide range of materials, | 

shapes and sizes to aid the engineer-de- f 

signer in attaining more compact designs 

and more accessible adjustments on elec- 

trically-operated machines, war products, 

etc. A quick review of some outstanding 
and basic types. 





Republic Steei 


ARGE machine bolts (A), made with American 

Standard coarse threads, class 2, free fit, are avail- 

able in lengths up to 30 in. For applications where cor- 

rosive conditions prevail, and where appearance, temper- 

ature resistance or toughness are factors, full-finished 

machine bolts (B) can be furnished in various grades of 
stainless steel 


ing for nickel plating. Lead plating, deposited elec- 
trolytically, produces a thick uniform coating without 
rough spots or small globules of lead in the threads of 
the bolts. It is used chiefly under conditions of ex- 


posure to dilute acids in applications where the cost 





47 
















































Nom) Max 


~ 8 |0.1640/0 
10 |0.1900/0 
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TABLE III. 


+T-> 


Faas 





STANDARD DIMENSIONS OF HEXAGONAL 


SOCKET CAP SCREWS 


Min | Max 


Min Max. Min 


1613'0.2700.265 0.1640 





D A H S | 
Soc ket 
Body Head Head Head Width 
Diameter Diameter Height Side-Height Across 
Flats 


Nom | Max | Min Max Min 


160.0. 1503,0.1522'0.1484'0.1270) 1 
185\0.1741 0.1765'0.1717.0.1582) 3 






















1867, 56 0.3060.1900 5. 
12 |0.2160/0.2127, 44 |0.337.0.216 0.211,0.1980\0. 2005/0. 1957:0.1582, 3; 
14\0.2500'0.2464, 34 0.367, 14 0.244'0.229110.23170.22650.1895, 3% 
56|0.31250. 3084 35 0.429) 56 0.3060. 2864'0.2894'0.2834.0.2207, 3 
34/0.37500.3705,  % 0.553 3, 0.36810. 34370. 3469/0. 3405.0. 3155 5¢ 
7610.4375.0.4326 5% 0.615 4% 0.4300.40100.4046 0. 3974.0.3155 5¢ 
14|0.5000'10.4948 34 0.739 14 0.492:0.4583'0.4620:0.45460.3780 3% 
9610.562510.5569 3, 0.801, 5% 0.5540.51560.51960.51160.3780 3, 
540.625010.6191. 7, 0.863, 5g 0.6160.57290.57710.56870.5030 14 
34 10.7500/0.7436 1 0.987 34 0.741,0.6875\0.69200.683010.5655, ;% 
7%|0.8750/0.8680) 114 |1.111) 7% 0.865:0.8020.0.8069.0.797110.5655 5% 
1 |1.0000/0.9924) 15¢ 1.297, 1 0.989.:0.9166/0.9220'0.9112/0.6290, 5< 
114|1.1250|1.1165| 114 |1.483) 114 |1.113)1.0312/1.0372/1.0254/0.7540)34 
134|1.2500)1.2415) 134 1.733 124 |1.2381.1457/1.1516.1.1398|0.7540) 34 
6|1.3750 1.3649 174 1.855. 13 |1.361,1.2604/1.2675)1.253310.7540) 3 
6|1.5000|1.4899 2 1.979. 144 1.4851. 3750,1. 3821/1. 3679 1.0040) 1 
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Body Diameter (D) reiers to the unthreaded portion and 
is the nominal diameter of the screw. Thread shall conform 
to American Standard Screw Threads. 

Head Chamfer (E). The head shall be flat and cham- 
fered. The flat shall be normal to the axis of the screw and 
the chamfer (E) shall be at an angle of 30° + 2° with the sur- 
face of the flat. The edge between flat and chamfer shall be 
slightly rounded. 

Socket Depth (T). The depth of socket shall be as great 
as practicable but varying conditions render it inadvisable to 
specify definite values for this dimension. 

Length Under Head (L). The length of the screw shall 
be measured, on a line parallel to the axis, from the plane 
of the bearing surface under the head to the plane of the flat 
of the point. The difference between consecutive lengths shall 
be as follows: 

(a) for.screw lengths 1% to 1 in. 

(b) for’screw lengths 1 to 4 in. shall be ™% in. 

(c) for screw lengths 4 to 6 in. shall be ™% in. 

Length Tolerance. The allowable tolerance on the length 
(L.) under the head on lengths 2 inches and under shall 
be 3 per cent. of the nominal length with a minimum of 0.030, 
two-thirds to be applied plus and one- -third minus. On lengths 

2 plus or minus 4 in. and on lengths over 


shall be ™% in. 


over 2 in. to 6 in. 
6 in. plus or minus \%4¢ in. 
Thread Length (/). The 
measured from the extreme 
and shall be as follows: 


p22 > 4 ae 


screw thread is 
useable thread 


length of the 
point to the last 


(where this length of 
thread would be greater than half 
the screw length) 


| sL (where 


for National Coarse 
this length of thread 
would be greater than 2D + % in.) 


1%~D + ¥Y in. (where this length 

[- of thread would be greater than 
for National Fine eo? -eighths the screw length) 

(! (where this length of thread 

ahr be greater than 144D+% in.) 

Serews too short to allow application of these formulas shall 
be threaded as close to the head as practicable. 

Screw Point Chamfer (Z). The point shall be flat and 
chamfered. The flat shall be normal to the axis of the screw 
and the chamfer (Z) shall be at an angle of 35° + 5°, 
0° with the plane of the flat. The chamfer shall extend to 
the bottom of the thread and edge between flat and chamfer 
shall be slightly rounded. 





does not permit the use of a stainless alloy, as, for ex- 
ample, on automobile battery bolts. Parkerizing changes 
the screw surface to an insoluble phosphate which is 
dark grey in color and turns black when stained. Bright 
black is rust resistant and will not chip, scale, peel or 


discolor. It makes an excellent base for paints, lac 


quers, varnishes and enamels. 

Standard forms of machine bolts, cap screws and set 
normally furnished with threads which con- 
form to the standards established by the National Screw 
Thread Commission. These are known as the American 
eee, 9 varse Thread Series (NC), formerly known 
ast. 3. &: (Table I), and the American National Fine 
Thread Series (NF), formerly as: S. A.. &. 
thread (Table Il). With the series, the 
of the thread form an angle of 60 deg. with each other. 
The thread is flattened at both the top and bottom, the 
width of the flat being equal to one-eighth of the pitch. 
Manufacturers recommend this type of thread for gen- 


screws are 


known 


coarse sides 


eral engineering work, for applications where quick and 
easy assembly of parts is desired, and for all work where 
conditions do not require the use of fine pitch threads. 
The fine series is of the same form as the coarse se- 
ries except that it inch. It is 
recommended for and air- 
craft work, for applications where the design requires 
both strength and reduction in weight, and where spe- 
cial conditions require a fine 
stance, on large sizes where sufficient force can not be 
secured by hand to set properly a screw of coarse pitch. 
In addition, fine pitch screws do not work loose so 
easily under high period vibration because of the com- 
paratively low helix angle. They also have increased 
strength due to increased root (minor) diameters. 


has more threads per 
general use in automotive 


thread, such as, for in- 


FOUR SCREW-THREAD CLASSES AVAILABLE 


use include: Class 1, Loose Fit; Class 2, Free 
Fit: Class 3, Medium Fit; and Class 4, Close Fit. The 
loose-fit class covers the manuiacture of threaded parts 


ini thread fits which are established for general 


where quick and easy assembly is necessary and a con- 


SQUARE head and 

socket-type set screws 
(left), made of special 
alloys, provide excellent 
resistance to a wide vari- 
ety of corrosive agents. 
Machine bolt (right), 
made of copper-silicon 
alloy, is non-magnetic, 
corrosion resistant, and 
possesses the _ tensile 
strength and toughness 

of steel. 
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siderable amount of shake and play is not objectionable. 
This class also permits ready assembly even when the 


"i threads are slightly bruised or dirty. The free-fit class 
. includes the great bulk of fastening screws, and is in- 
. tended to apply to interchangeable manufacture in cases 

where the threaded members are assembled almost en 

tirely with the fingers, where a moderate amount of 
r shake or play between threaded members is not objec 
‘ tionable, and where no allowance for bruised or dirty 
“ threads is required. 
‘ The medium fit class is the same in every particular 
‘ as the Class 2, free-fit except that the tolerances are 
" smaller. The close-fit class is intended for threaded 
work where very little shake or play is permissible, and 
. where a screw driver or key may be necessary for as 

sembly. It is generally used only in cases where re 
. quirements of the mechanism being produced necessi- 
. tate screws having a precision fit. To secure the fit 
' desired, it is necessary, in some instances, to select prop- 
] erly mating members when the product is being assem- 
. bled. 

Standard types of hollow-set and socket head cap 

/ * screws are generally made of heat treated, chrome nickel 
. alloy steel, and are either cold drawn or completely 


cold-forged. Since socket wall strength is essential to 
the use of full wrench leverage in setting up these 


4 


screws, they are in most cases so designed that fibers 
originating in the shank continue uninterrupted around 
the socket bottom, between it and the shoulder of the 





1 


the screw head, the fibers are turned in toward the 
socket in order to lend additional resistance to wrench 
torque. Sockets may be either hexagon shaped-or of 
multiple spline design. Multiple spline sockets, because 
of their gear-like construction, largely confine the turn- 
ing force of the wrench in the direction of rotation 
when the screw is being driven home. This factor is 
especially advantageous in the case of small, thin-walled 
set screws which are made from soft alloys, where any 
spreading tendencies in the socket must be minimized as 
far as possible. 

Socket head cap screws are available in sizes ranging 
from No. 4+ wire size to 1% in. diam. Thread lengths 
and dimensions for these screws are governed by the 
formulas indicated in Table IIL which are sponsored 
by the American Standards Association. 

Some types of socket head cap screws are provided 
with knurled heads to facilitate handling in production 
work or in dies, where the screws must be frequently 
inserted or removed from the work. The knurling may 
also be used to assist in locking the screw in position 
when countersunk. One method consists in inserting a 
soft metal slug into a blind hole drilled parallel to the 
counterbore and so large in diameter that it breaks 
through to expose the knurl. A center-punch is then 
driven into the slug to expand it sufficiently to engage 
the knurl, thereby locking the screw in position. On 
other types of cap screws, locking is accomplished by 
drilling a hole near the end and inserting a locking plug. 











P ‘ ; : 
screw, and terminate in the socket wall. At the top of Continued on p. 108 
) | 
1 
TABLE IV. 
CUP POINT FLAT POINT CONE POINT ( r ~ r OVAL POINT HALF DOG POINT FULL DOG POINT 
atte} = Ss SS 
= § S- SS) —_ SB 
— 4 | —— Sa ———— 
LY 4 > ake <——P>R ——> ——, Zz 
WW = > AD WS —S —S- 2 ag 
Sys y —> L 2 ——_—< eS . | Q 
\\S —S Ee 4 
~ 1cr °- P 
X —_— fn t 
STANDARD SET SCREW POINTS 
D e R ae ee. eS Ee 
C d Fl Cone Point Angle Full Dog Point and | Socket 
Nominal Up Smt Frat Oval eee | Half Dog Point Width 
Diam- Point Dia. Point : 118 z+ 90 ++ | Di |  |Across Flats 
eter | ns Radius For These Lengths|For These Lengths) ¥!4meter ee eee 
| Mean | Max. | Min. and Under and Over Max.) Min- Full/Half Max. | Min. 
4 -053 058} .047 ei I 356 .070} .065|/0.05)0.02,'0.052 050 
5 ts |0.067|0.057, 2 36 0.083,0.0780.06|0.03/0.0635) 1g 
6 | .069 | 0.074 | 0.064 ei ; 4 0.092 0 .087/0.07/0.03|0.0635; 6% 
4 & (0.087/0.076' 1% 3 35 0.1090. 103|0.080.04,0.0791, gy 
10 yx =| 0.102 / 0.088 i 3 4 0.127,0.120/0.09/0.04|0.0947| 4 
} 4 1g |0.132/0.118 3% M4 ig sz 0.149] 44 | % (0.1270) 
5% ba | 0.172 | 0.156 64 16 *§ ea 0.195) #3 | és (0 1582! $2 
3 13 | 0.212 | 0.194 2, 6 Ve Yq (0.241) 6 | 3s |0.1895 ié 
is 4§ 10.252 | 0.232 és }6 4 42 10.287) 35 ez 0.2207] 35 
9 2; |0.291)0.270; 3% 2 % 33 (0.334 4 | % |0.2520) % 
5% 23 0.371 0 347 +3 6% 34 13 10.456 6 32 (0.3155) 6 
34 vg |0.450/0.425 %; 4 1% i¢ |0-549| 36 | 3% |0.3780) 34 
% | #3 |0.530/0.502| # le #4 |0.642| 7% | 3% 0.5030) 14 
1 18 |0.609|0.579| 34 1M 34 \0.734| 2 | 24 |0.5655| % 
1g | $3 |0.689}0.655, 3 lg 14 23 10.826 9% | 3 10.5655] % 
1%4 3%4 =| 0.767/0.733| ft 14 14 15 (0.920! 54 | % 0.6290) 5% 
14 #3 | 0.926|0.886| 11 14 134 114 |1.105! 34 | 3% |0.7540) % 
Chamfers and point angles: W 45° 5°, — 0°; X = 118° + 5°; Z=> 35° + 9’, 0”. 
Allen Mfr 
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Most spectacularly successful in terms of 
user-acceptance, efficiency and high light 
output, of any of the recent developments 
in the field of illumination engineering, 
fluorescent lighting is doing a really big job 
in the war production program. Recent 
WPB orders restrict the activities of manu- 
facturers in this field but priority ratings 
are so favorable that makers find them- 
selves relatively free to further improve 
their product’. A guide to essential ele- 
ments of the specification problem. 





NVOLVED in the development of fluorescent light- 
ing are a number of auniliary devices essential to 
the proper operation of this form of light. Previous 

types of electric lights, the incandescent or the gaseous, 
depend upon the heating to incandescence of a wire 
filament or the luminous discharge of current through 
a gas or vapor, the aim being to produce the greatest 
amount of visible light possible. With the fluorescent 
lamp, the aim is the discharge of invisible light, the 
luminous effect being obtained by the fluorescent re- 
action of this invisible, or ultraviolet, light upon certain 
substances known as phosphors. 

A brief review of the fluorescent lamp itself will aid 
in an understanding of the various accessories required. 
These include the lamp tube, the starter and the bal- 
lasts, condensers, compensators and transformers which 
may be combined under the classification of controls. 


INSIDE OF TUBE COATED 






a a sin 
SPACE FILLED WITH A 
RARE GAS AND 
MERCURY VAPOR 


CATHODE COATED WITH 
ACTIVE MATERIAL 


P tri 


[XX ATING the internal construction (A) of a fluorescent 
lamp. Argon gas acts as a conductor for the discharge before 
mercury becomes vaporized. B—Here are various sizes 


and diameters 


lengths 


WITH FLUORESCENT MATERIAL ANODE STEM PRESS 









Essential Components and 


The following discussion deals only with fluorescent 


lamps of the hot-cathode type, which are generally des- 
ignated as fluorescent lights. 


LAMP CHARACTERISTICS ARE SIMILAR 


HIE not as yet standardized by Nema, lamps 
furnished by various makers correspond closely 


in mechanical dimensions and characteristics. The tubes 
are cylindrical and are closed at each end by a cap 
which is cemented to the tube and provided with a pair 
of pins, or biposts, for insertion into the holder, thus 
forming the electrical connection. These tubes are 
evacuated and contain a drop of mercury which is va- 
porized by the heat of the discharge. A small amount 
of argon gas is also present to act as a conductor for 
the discharge before the mercury becomes vaporized. 
Into each end of the closed tube there is sealed an elec- 
trode. When proper voltage is. impressed upon the 
electrodes, a flow of negatively charged electrons 1s 
driven from one electrode and attracted to the other. 
Through the vapor of mercury, along the path of the 
electrons, the electric discharge occurs. 

In the case of the present high-intensity mercury- 
vapor lamp, the vapor pressure, current density and 
voltage are regulated to produce as much light in the 
visible spectrum as possible. In the fluorescent lamp, 
on the other hand, these elements are so adjusted as 
to give off little visible light but to produce the maxi- 
mum of ultraviolet radiation at one specific point, des- 
ignated as the 2537 A line. This corresponds to the 
spectrum line which has a wave length of 2537 ang- 
strom units. 

The inside of the tube in which the discharge takes 
place is coated with certain chemicals (the phosphors), 
which have the property under activation of ultraviolet 
light of fluorescing or glowing with a bright light which 
is the actual light-giving source of the lamp. 
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For Fluorescent Lighting Units 


ing the composition of the phosphors, lamps are pro 
duced which give off white, soft white or daylight light. 
that given by the latter being the most economical ap 
proach to natural daylight. Other colors that may be 
obtained are red, pink, gold, blue and green. All of 
the tubes, when not illuminated, appear white with the 
exception of the red and gold which are coated with a 
special pigment. 

The daylight lamp is the most efficient source of illu 
mination and so closely aprpoximates natural light that 
many forms of color matching are possible under its 
light. The white light has been developed to produce 
a light of warmer color than that of the daylight lamp 
and is often preferred where the element of daylight 
quality is not essential. This light is designated as the 
3500° white (3500° Kelvin). The soft white is suited 
to applications where attractiveness is of importance 
but, in industrial work, it is the quality of the daylight 
and 3500° white which renders them of greatest value 
The colored lamps produce light of a pleasing quality 
which makes them of value for decorative purposes, but 
they will have but limited use during the continuance: 
of the present emergency restrictions. 

Fluorescent lamps normally function best at a tem 
perature of about 50 deg. F. (10 deg. C.) but a 40- 
watt, white lamp has been developed which will start 
and operate satisfactorily at a temperature as low as 
O deg. F. (—17.8 C.). 


SOME SPECIAL AUXILIARIES 


F JR operating a fluorescent tube, a starting switch 
is needed in addition to the usual snap, tumbler 
or other “on-and-off” switch by which the current is 
applied’ to the line. The two should not be confused 
as the line switch and the starting switch, or starter, 
as they perform two different and distinct functions. 
When line current is switched on, the starter functions 
and applies current to the cathode-heating electrodes. 
The coil of wire, which is coated with an emission 
material, is then heated and a flow of electrons takes 
place between the two electrodes due to the gaseous 
condition within the tube. The mercury in the tube 
then becomes vaporized and, in ac. lamps, the current 
flows, first in one direction and then in the other. 

A number of types of starters are made for the oper- 
ation of fluorescent lamps. For permanently wiring 
into the circuit, a manual switch functions as both an 
“on-and-oft” switch and as a lamp starter. One pair of 
contacts is connected to the line to act as a conventional 
switch while a second pair of wires, actuated by the 
same shaft, momentarily connects the filaments in se 
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ries. As the rotation of the switch 1s continued to full 


“on” position, the filament connection is broken and 


the lamp then operates at full brilliancy. 

\ majority ot lamps, however. are now equipped W ith 
replaceable starters which operate automatically and 
may be removed from the switch holder for replace 
ment in a manner similar to the removal of radio tubes 
Replaceable starters are had in a number of forms, in- 
cluding the thermal-switch and the glow-switch types of 
controls. 

In the thermal type, the contacts are normally closed 
and the ballast, starter heating element and the lamp 
cathodes are all in series across the line. In starting, 
while the cathode pre-heating current is flowing, the 
switch heating element is also heating a bimetallic strip 
which is distorted. This opens the pre-heating circuit 
while the inductive kick starts the lamp. The pre- 
heating circuit then remains open until operation of the 
lamp is discontinued. 

In the glow-switch starter. a glass bulb is filled with 


A 


For permanently wiring 
into the circuit, manual 
starter for two fluorescent 
lamps (A) functions as both 
an ‘‘on-and-off’’ switch and 
as a lamp starter. Thermal 
starter (B) operates auto- 
matically and may be re- 
moved, from the switch 
holder for replacement in a 
manner similar to the re- 
moval of radio tubes 
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ESISTOR (A) is used in applying fluorescent lamps on 

dc. Control (B), corrected for power factor, includes an 

autotransformer, dual lamp ballast and integral starting 

compensator in a single casing. C—Ballasts come in a variety 
of forms 


SOME FLUORESCENT TUBE DATA 
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neon, argon or helium, depending upon the size of the 
lamp. On starting, there then being practically no volt- 
age drop at the ballast, the voltage at the starter is suf- 
ficient to create a glow discharge between a U-shaped 
bimetallic strip and the fixed center electrode. The 
heat from the glow activates the bimetallic strip, caus 
ing the contacts to close and initiate pre-heating of the 
cathode. This shorts out the glow discharge, allowing 
the strip to cool and, in a very short time, the contacts 
open. The inductive kick from the ballast is then suff 
cient to start the lamp. 

\ modification of the gloW-switch starter is similar 
to the above but with the added feature of a wire-coil 
heater element wound around a bimetallic arm. Dur- 
ing normal starting the glow switch functions as in the 
ordinary glow-switch starter. If, however, the lamp is 
deactivated and the glow-switch makes repeated start- 
ing attempts, enough heat is developed by the intermit- 
tent flow of the cathode pre-heating current to close the 
auxiliary switch, short out the glow switch, and thus 


prevent continual blinking of the lamp. The lamp ca- 
thodes remain heated until the lamp is replaced, when 
the starter functions normally. 

In accordance with the recommendations of the Un- 
derwriters’ Laboratories,* an automatic starter shall be 
enclosed in a suitable housing which, if of metal shall 
be not less than 0.015 in. thick or, if of phenolic com- 
position, shall be not less than 4%» in. thick. 

Since fluorescent lamps are provided with pin bases, 
a holder is mounted at each end of the tube and the 
pins are inserted therein. [amp holders have been de- 
veloped in a variety of designs, the principal ones being 
the rotating, or lock turn, the straight push and the 
ejector types. With the rotating type, the pins are in- 
serted in the vertical opening of the holder and the tube 
is then turned 90 deg. This engages the pins with a 
pair of contact springs and holds the tube firmly in 
position. With the straight push type, the pins are 
inserted into slots and pushed into contact with the 
contact-making springs. A modification of the push 
type is the ejector type in which a spring holds the 
pins in contact and prevents falling out. For the re- 
moval of a tube, an extended part of the spring projects 
outward and pressure on this spring ejects the tube, 
making it unnecessary to insert the hand under the 
shade, a procedure which at times is awkward. 

The push type of holder is more generally used with 
tubes of 5g and 1 in. diam. and the other types for the 


* The Underwriters’ Laboratories have formulated proposed 
requirements for control of fluorescent lamps which, while not 
as yet adopted as final, may be accepted as desirable rulings 
to follow until their official adoption or change. 
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larger tubes. Lamp holders are constructed of porce 
lain and plastics and are obtainable in both white and 
black finish. A pair of holders is needed for each tube 
and, in case of tubes larger than 5 in., it is customary 
to provide one holder of each pair with a socket for 
the starter. 

Kssential to the operation of fluorescent lamps, and 
in addition to the starter, are a number of auxiliary 
devices, the type and function of which depend upon 
the size and arrangement of the tubes with which they 





ASIC connection diagrams for (A) two- 
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are employed. In the earlier types, the starter and 
other devices were all mounted in a single case and the 
complete assembly was known as the control unit. 
Under the present practice, the starter is now placed in 
a readily accessible location, usually in one of the lamp 
holders, while the other devices are assembled, con- 
nected and contained in a sheet metal housing which 
is usually mounted upon or within the luminaire. 

Principal among these auxiliary devices 1s the ballast 
which is a coil of wire wound on an iron core. This 
unit is designed to limit the voltage to the proper value 
for the lamp. Ballasts are made for operation in con 
nection with single or two-lamp equipment and, except 
for the particular connection hereafter mentioned, are 
essential elements of the equipment of all types of 
fluorescent lamps. 

The ballast, which is in effect a choke coil, introduces 
into the circuit a power factor, that 1s, a differential in 
phase relation between the voltage and the current 
With incandescent lighting, in which the lamp filaments 
have practically 100 per cent power factor, this feature 
of power factor is disregarded in general practice. With 
fluorescent lighting, however, it 1s an element of im 
portance, as it materially affects the wiring capacity 
that is required. 

sallasts are therefore recommended which provide for 
power-factor correction. Two-lamp ballasts use the 
split-phase principle with one of the lamps ballasted 
by inductive reactance only and the other by inductive 
and capacitive reactances in series. + This results in an 


over-all power factor of about 95 per cent and at the 


same time reduces the stroboscopic effect. Ballasts for 
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two lamps, 30 to 100-watt, consist of an auto-trans 
former winding and two reactor windings mounted in- 
tegrally on a single core. 

The power factor of an uncorrected fluorescent lamp 
is between 50 and 60, which means that the current 
flowing 1n the wires used to supply the lamp is much 
greater than that needed to supply the required wat- 
tage, which demonstrates the undesirability of using 
ballasts lacking in power-factor correction. 

Ballasts for two lamps often require a starting com- 
pensator to provide more positive starting connections 
as well as to insure satisfactory life and lumen main- 
tenance. This consists of an inductance connected in 
series with the leading-circuit starter. Its function is 
to momentarily alter the constant-current characteristic 
of the leading circuit so that the current will rise suffi 
ciently to permit proper electrode heating. As with the 
starter, the compensator consumes current only when 
starting. Compensators are not required for two-lamp 
ballasts for 65- ‘and 100-watt lamps. 

The connections for fluorescent lamps and their ac 
cessories vary somewhat in the method of assembly 
but all follow the same general principles. The accom- 
panying sketches show what may be considered as rep- 
resentative diagrams for wiring one and two lamps of 
the sizes commonly used in industrial applications. In 
these diagrams the compensators, where used, are built 
into the ballast cases but they may be connected sepa 
rately, if more-convenient, the connections being virtu- 


ally the same. The diagrams, with a single exception, 


Representative lamp holders and socket starters. 


are shown only for corrected power factor ballasts, as 
this type is strongly recommended for various forms of 
industrial lighting. 

wo 14-watt lamps can be operated in series on 110 
to 125-volt ac. or de. circuits, a small filament lamp be- 
ing used as a resistance instead of the conventional 
A manual starting switch is used 
to pre-heat the electrodes. Such switches combine the 
“on-and-off”” and the starting elements into a single 
switch unit. The total wattage of two 14-watt lamps 
and ballast lamp is about 45 on ac. and 38 on de. 

\ similar circuit may be employed for the sequence 
starting circuit of 65-watt lamps. In this circuit, three 


choke -tvpe ballast. 


65-watt lamps are used in series on a nominal 220 or 
236-volt power supply. Two tungsten filament lamps 
in multiple are used as a resistance ballast, the two 
being in series with the fluorescent circuit. 

Such systems are classed as sequence starting cir 
cuits because the starter circuits must open one at a 
time, the lamps starting in sequence instead of all to- 
vether. While the operation of lamps with regular 
ballasts is generally preferred, the sequence starting 
circuit has the advantage of availability of materials, 
light weight, low cost and basically higher power factor. 
There is also an absence of transformer magnetic hum. 
On the other hand, the over-all efficiency is lower and 
the stro !boscopic effect is not corrected. 

\s a general practice, the ballast, transformer, con- 
densers, capacitor for power-factor correction and the 
compensator are all assembled in a perforated metal 
enclosure which is formed from stock not less than No. 
22 USG in thickness. This enclosure may be of iron 
or steel, suitably protected against corrosion. This con- 
trol should be mounted and ventilated so that it will 
not be subjected to a temperature much over 50 deg. 
C, (122 deg. F.). 

Fluorescent lamps are intended primarily for use on 
ac. circuits but they may be operated on de. by the in- 
troduction of a suitable resistance which consumes 
about as much current as the lamp itself, resulting in a 
reduction of the over-all efficiency. This resistance is 
placed in series with the auxiliary and lamp during 
normal operation. Because direct current flows in but 
one direction through the tube, lamps of 36 in. or more 
in length may develop a dim area at one end. To over- 
come this objection, reversing switches may be used in 

(Continued on p. 120) 
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New Priority Assistance Form, A revised form of 
application for priority assistance under the Production 
Requirements Plan to be used for the third quarter of 
1942 is announced by J. S. Knowlson, Director of In- 
dustry Operations. New instructions to applicants for 
preference ratings under the Production Requirements 
Plan will allow them to omit a considerable part of the 
information which has previously been required. Users 
of materials will also be able to supply the same reports 
on PRP applications which they are now preparing in 
answer to the general metals questionnaire, Form PD- 
275, and duplication of paper work will thus be avoided. 

The new instructions will simplify the preparation 
of PRP applications by the many additional companies 
which must begin operating under the Production Re- 
quirements Plan in the quarter starting July 1. In ac- 
cordance with the policy recently announced, most of 
the limited blanket ratings under which preference rat- 
ings have been assigned on an industry-wide basis will 
be revoked or allowed to expire, and companies which 
have been using the blanket* ratings will be required to 
apply under PRP. 


Limited Allocation of Machine Tools. All new 
critical machine tools have been placed under a limited 
allocation system by WPB. General preference order 
No. E-1-b provides for an apportionment of each pro- 
ducer’s monthly deliveries of each size of each type of 
tool, 75 percent to service purchasers and 25 percent 
to other purchasers. These allocations may be reduced 
to the extent in each case that purchase orders are not 
placed for such percentages months prior to the month 
of delivery. 

The 75 percent for service purchasers is to be divided 
among the supply arms and bureaus of the Army and 
Navy and the Maritime Commission in accordance with 
a percentage table for each type of tool accompanying 
the order. The 25 percent for other purchasers is to 
be divided among foreign purchasers and essential in 
dustries in this country and Canada, and will be sched- 
uled for delivery in accordance with preference ratings. 


For Protection of Resources. A Resources Protec- 
tion Board which will evaluate the relative wartime i1m- 
portance of all industrial plants, war installations, facili- 
ties and vital economic resources and make recom- 
mendations for their protection has been named by 
Donald M. Nelson, chairman of WPB. William K. 
Frank of the Production Division of WPB was ap- 
pointed by Nelson to act as chairman of the new or- 
ganization. 

The board will cooperate closely with the Army, 
Navy and Maritime Commission and also with the Of- 
fice of Civilian Defense in furnishing ratings and rec- 
ommendations by which they may be guided in planning 
the protection of resources. It will make an over-all 
study of the relative importance to the war effort of 
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all plants and installations, including factories, ship- 
yards, railroads and communication networks, and 
mines and other natural resources. The hazards that 


will be considered will include bombing, sabotage, 
espionage or actual invasion, as well as natural hazards 
such as fire and flood. 


Air Conditioning and Refrigeration. WPB, on 
May 15, banned new installations of air conditioning and 
commercial refrigeration equipment except to meet war 
and essential civilian requirements. New installations 
designed solely for personal comfort, such as in thea- 
ters, restaurants, hotels, etc., will not be permitted. The 
limitation order also places rigid restrictions on the 
production and sale of air conditioning and commercial 
refrigeration equipment. 

lor the next 90 days, only the Army, Navy and Mari- 
time Commission will be entitled to contract for produc- 
tion of such items as beer dispensers, carbonated bev- 
erage dispensers, bottled beverage coolers, low tempera- 
ture mechanical refrigerators designed to store frozen 
food or to “quick-freeze” food, individual room coolers, 
florist boxes and display cases, and fountainette-type 
soda fountains. After that time production of these 
items must be stopped completely. 

The air conditioning and commercial refrigeration in- 
dustry, comprising about 700 manufacturers, had fac- 
tory sales of approximately $17,500,000 worth of ma- 
chinery in the last quarter of 1941. It is necessary to 
curtail operations of the industry in order to save sub- 
stantial amounts of iron, steel, copper and other war 
materials. 


Domestic Ranges Frozen. All domestic electric 
ranges in the hands of manufacturers, distributors and 
retail dealers were frozen on May 2 by WPB. In order 
to make existing stocks and future production available 
for new defense housing, Army, Navy and Lend-Lease 
requirements, the order forbids the sale, lease or trans- 
fer of any domestic electric ranges except by a prefer- 
ence rating of A-9 or higher, or by specific authoriza- 
tion by the Director of Industry Operations. After 
June 1, no domestic electric ranges may be produced 
except to fill orders bearing a preference rating of 
A-1-K or higher. 

A domestic electric range is defined in the order as 
any range or cook stove for home use with electric 
heating elements and a total rated wattage of 2% kw. 
or over. No limitation is placed by the order on the 
manufacture or assembly or replacement parts for elec- 
tric ranges. The order also contains restrictions on the 
transfer of iron and steel now in the inventory of any 
manufacturer of domestic electric ranges. 


No More Civilian Steel. Production of more than 
400 articles using iron and steel was banned for the 
duration of the war on May 4+ by the War Production 





























































Board. The list of civilian products banned includes 
such common iron and steel items as cash registers, 
except on recording and 





cigarette lighters, clock cases 
controlling industrial instruments, coffee roasting ma- 
chinery, electric cook stoves, dictaphone racks, dish- 
washing machines, door chimes, electric water coolers, 
hair dryers, hat making machinery, ice cream freezers, 
ice cube trays, office machinery, permanent waving ma- 
chines, hand wound phonograph motors, radio antenna 
poles—except on ratings of A-2 or higher, refrigerator 
containers and trays and telephone bell boxes. 

The sweeping order affects not only the manutactur- 
ing plants but also thousands of wholesalers, distribu- 
tors, jobbers, retailers, employees in all these businesses 
and the consuming public. Limited production 1s per- 
mitted for 90 days, but after that manufacture must 
stop. even for many items customarily used by the 
armed forces. 

Manufacturers have 15 days to deliver or accept de- 
livery of iron and steel to be used in the manufacture 
of any of the products listed in the order. For 45 days 
iron and steel may be processed for the manufacture 
of the items listed up to an aggregate weight of 75 per 
cent of the average monthly weight of all metals proc- 
essed by each manufacturer during 1941 in the making 
of each item. The processing must be completed within 
the 45 days. For the next 45 days the manufacturer 
may assemble items on the list. After that date, the 
use of iron or steel in the manufacture of civilian items 
must cease. 

Manufacturers who have been making items on the 
list out of iron or steel may not turn to any other ma- 
terial except gold or silver to make that article. During 
the 90 day period when fabrication and assembly 1s 
permitted manufacturers may sell iron and _ steel to 
others engaged in the same line of business. They may 
not sell iron and steel from inventory otherwise except 
on preference ratings of A-10 or higher for other than 
alloy steel and A-1-K or higher for alloy ; to the Metals 
Reserve Company or its agencies, or with the specific 
authorization of the Director of Industry Operations. 

\lso included in the order is a second list, which ap- 
plies only to Army, Navy or Maritime Commission 
orders. These may be processed, fabricated or as- 
sembled for 90 days from the date of the order without 
restrictions. At the end of the 90 day period manufac- 
ture of all these items even for Army, Navy and Mari- 
time uses except with special authorization by the Di- 
rector of Industry Operations must cease. 


Fluorescent Restrictions Rescinded. WPB_ has 
amended Limitation Order No. L-78 on fluorescent 
lighting fixtures to ease the restrictions on production 
and sale of small fixtures and to set a definite closing 
date on the manufacture of other types. The original 
order required that production of all fixtures end on 
April 22, except for certain rated orders and fixtures 
in process of manufacture. The amendment to the orig- 
inal limitation allows the manufacture without restric- 
tion of fixtures with aelamp capacity of 30 watts or less 
if the materials were ordered on or before April 2 and 
actually on hand by April 20. 

Small fluorescent fixtures may also be manufactured 
if the materials to be incorporated into them are ac- 
quired under an A-2 preference rating or under any 


rating assigned under the Production Requirements 
Plan. The original order allowed producers to complete 
the manufacture of fixtures on which work had begun. 
The amendment removed this provision and bans the 
manufacture after May 16 of fixtures with a lamp ca- 
pacity of more than 30 watts, except orders bearing an 
A-2 or better preference rating. 

Under the terms of the original order, no fluorescent 
lighting fixture could be sold or delivered after June 1 
except on orders bearing a preference rating of A-2 or 
better, or for purposes of maintenance and repair. The 
amendment allows the unrestricted sale of the small fix- 
tures and of cold cathode fluorescent lighting fixtures. 


Electroplating Equipment Curtailed. Sales and de- 
livery of electroplating and anodizing equipment has 
been taken over by WPB. The purpose of the action 
is to make certain that existing electroplating and ano- 
dizing plants and equipment are not unnecessarily dupli- 
cated and to see to it that the type of equipment con- 
structed is not wasteful of critical materials. The prin- 
cipal materials used in electroplating and anodizing 
equipment are steel, copper and rubber. 

The order restricts manufacture, delivery and sale of 
electroplating and anodizing equipment to orders rating 
A-1-J or higher. Such ratings must be assigned on PD- 
1A forms and have been dated after May 11. In issu- 
ing ratings for the production of this equipment, the 
W PB will consider (a) the number and capacity of such 
facilities available in a particular locality, (b) the antici- 
pated need for such equipment in that locality and (c) 
the number of uncompleted orders placed prior to the 
issuance of the order and the amount of work done on 
such orders. 


Preference Ratings for Cloth and Tape. To assure 
an adequate supply of industrial cloth or tape, indis- 
pensable as insulation in electrical cables and for other 
essential purposes, WPB has issued an order assigning 
a preference rating of A-2 to purchase orders for cot- 
ton textile fabrics from which tape is made. The order 
specifies certain constructions of osmeburg sheets, print 
cloths, card lawns and tubings as fabrics suitable for 
the manufacture of cloth and tape. 

Inventories of tape manufacturers are restricted to a 
60 day supply of “grey goods’—fabrics suitable for 
tape but not put into process for the manufacture of 
tape—or a 30 day supply of partially processed cloth. 
An intermediate processor, who puts the unprocessed 
fabric through the first stages of production but does 
not complete the job, is permitted to have a 60 day 
supply on hand. Industrial cloth or tape falls into three 
groups, namely, varnished cambric tape, friction tape 
and carton tape. 


Copper Restricted. Close on the heels of the iron 
and steel order, WPB announced sharp restrictions in 
the use of copper and its alloys, including brass and 
bronze. In this new order WPB prohibited the use of 
these metals in more than a hundred civilian products, 
curtailed for use after June 15, and orders for other 
restrictions designed to conserve supplies. 

Beginning immediately, manufacturers are prohibited 
from processing copper, brass or bronze plate, sheet, 
strip, rolls, coils, wire, rod, bar, tube, pipe, extrusions, 
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ingots or powder to make items on a long list of equip- 
ment including automotive and industrial machinery, if 
the copper materials are substantially in the same form 
in which they were acquired. 

This order maintains a long list of articles in the 
manufacture of which the use of copper was prohibited 
after March 31. Other restrictions include prohibition 
of the use of copper in articles not specifically listed 
after June 15 if the copper being used was obtained 
prior to February 28. This provision exempts, how- 
ever, articles which are being made to fill the purchase 
order rated A-1-K or higher or articles which have 
been authorized by WPB. 

The regulation also prohibits copper plating of all 
articles named on both the original and new lists after 
May 31. The previous exemption for parts to conduct 
electricity is removed by the terms in this order and if 
a listed article is not specifically excepted the use of 
copper in its manufacture is prohibited for any pur- 
pose. The restrictions do not apply to Army, Navy or 
Maritime Commission contracts specifying the use of 
copper, brass or bronze until August 1. 


War Production Drive. Over 700 war plants in the 
United States have set up voluntary labor management 
committees and have launched war production drives 
at the invitation of Donald M. Nelson, Chairman of 
WPB. No estimates have been made of the number 
of American workmen officially enlisted in the produc- 
tion drive to meet the President’s goal of 60,000 planes, 
45,000 tanks, 20,000 anti-aircraft guns and 8,000,000 
tons of shipping this year. However, since there are 
more than 500,000 men in the plants of only three of 
the large corporations which have joined the drive, the 
total number runs well into the millions. 


Contract Costs Handbook Available. A handbook 
which explains principles for determining costs under 
Government contracts has just been prepared by the 
Accounting Advisory Branch of WPB. For sometime, 
costs under Government contracts have been based on 
a decision of the Treasury originally issued to carry out 
the profit limitation provisions of the former Vinson- 
Trammel Act. The booklet just issued is not a revi- 
sion or an interpretation of this decision but explains 
in simple and complete terms the principles of costs as 
covered. Copies can be obtained from the Superin- 
tendent of Documents, Government Printing Office, 
Washington, D. C. 


Silver and Gold Use on Increase. Silver and gold, 
which are still free from priorities, have been desig- 
nated by the War Production Board as the only sub- 
stitute metal that can be utilized in an edict prohibiting 
the use of iron and steel in 400 civilian articles. As a 
result, the use of both metals may be given a lift by 
the drastic series of conservation orders. Already the 
demand for silver is so great that there exists the possi- 
bility of a shortage. 

At present, the needs for silver in this country are 
running about even with the available foreign import 
supply, roughly estimated at around 130 million ounces 
annually. As a result, the Treasury Department re- 
cently had to lend 40 thousand tons of silver from its 
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stocks to be used as bus bars in new magnesium and 
aluminum plants, substituting for that much tonnage of 
copper. Silver is the best metal conductor of electricity, 
but under ordinary conditions its price alone makes it 
prohibitive aside from the much smaller supply question. 

One of the largest consumers of silver, in substitution, 
are the lead-silver solder alloys, which by use of a small 
percentage of silver materially cut down the amount of 
tin formerly required in these solders. Silver-solder 
has increased the use of the white metal for this purpose 
alone from a few thousand ounces a few years ago to 
more than a million ounces at the present time. 

Once again base metals become important. Few 
parts, or surfaces, can be made of pure silver; it is too 
soft. Sterling silver is 92.5 per cent silver and 7.5 
per cent copper; while in silver plate the base has been 
nickel. 


Safety Equipment Materials Restricted. \V PB has 
imposed stringent regulations on the use of scarce ma- 
terials in the production of safety equipment such as 
guards, shields, containers, coverings, measuring in- 
struments, indicating instruments, protective creams, 
etc., etc. The order is necessary, officials say, to con- 
serve list of scarce materials, which includes aluminum, 
asbestos cloth, chromium, copper and copper base 
alloys, nickel, corrosion resisting and alloy steel, tin, 
synthetic plastics, magnesium, rubber and synthetic 
rubber. 


Henderson New Materials Director. Donald M. 
Nelson has appointed A. I. Henderson Director of 
Materials of the WPB. The announcement was made 
by William L. Batt, who has been in charge of mate- 
rials since early in the defense program. Mr. Hender- 
son is now Deputy Director of the Division and has 
been closely associated with Mr. Batt in the materials 
field since the creation of the National Defense Ad- 
visory Commission in 1940. In announcing Mr. Hen- 
derson’s appointment, Mr. Batt explained that the pres- 
sure of his many other duties has been such that he has 
been forced to withdraw more and more from actual 
administration of the Materials Division and that Mr. 
Henderson has been performing most of the duties of 
the director for several months past. 

Mr. Batt is chairman of the Requirements Com- 
mittee of the War Production Board; American mem- 
ber of the Combined Raw Materials Board established 
by joint action of the President and Prime Minister 
Churchill last January ; Coordinator of the Russian Aid 
program, and chairman of the U. S.-Canada Coordinat- 
ing Committee. He will continue in all of those 
capacities. 


McIntosh Named Radio Chief. Frank H. McIntosh, 
of Toledo, Ohio, has been appointed chief of the radio 
section of the communications branch, Leighton H. 
Peebles, branch chief, announced on May 6. In addi- 
tion to handling problems in the commercial radio field, 
the communications branch now is charged with the re- 
sponsibility for problems arising in the domestic radio 
industry, formerly handled by WPB’s consumers’ dur- 
able goods branch. 








































Storage Batteries 
for Self- Sufficient Products 








So many of the engineering-designs, 
upon which those responsible for prod- 
uct developments of various kinds are 
working today, are mobile units that 
their electrical self-sufficiency becomes 


an important factor. Makers of stor- 





BY CHARLES R. UNDERHILL 


CONSULTING ENGINEER 


LECTRIC storage batteries offer stationary or 

portable sources of immediately available dc. 

energy of relatively high power with a watt-hour 
or energy efficiency of about 60 to 75 per cent., accord- 
ing to type. Chemical energy is stored in a storage cell 
or battery of cells during the electrochemical charging 
process and expended, mostly as useful electrical energy, 
during discharge. 

The practical use of the storage battery may be said 
to begin where that of the primary battery* leaves off 
(at least, in many instances), although the uses of small 
storage batteries overlap those of dry batteries to some 
extent. Whereas electrical energy from dry batteries 
costs from twelve to fifteen dollars a kw.-hr.; that from 
storage batteries usually costs but a small fraction 
thereof, depending to a great extent upon the energy 
lost as heat in charging equipment and due to internal 
and other resistance, as well as that caused by some 
local chemical action, due to a very small percentage of 
impurities in the cells, which always tends to discharge 
a storage battery. 

\ dry battery is relatively small, light, and of low 
first cost (which may be distributed over weeks or 
months of use as also may that of a storage battery ) 
but the latter is generally larger, heavier, and more 
costly. The storage battery is usually many times the 
more powerful. When the latter’s store of electrical 
energy is sufficiently exhausted, however, it is not dis- 
carded like a dry battery, but is used again over many 
successive cycles of recharge and discharge. The auto- 

* See “Dry Batteries Serve Well to Energize Certain Prod 
ucts,’ ELECTRICAL MANUFACTURING, June 1939. 


eer 


age batteries provide a wide range of 

types, kinds, capacities, sizes and 

dimensions from which the alert 

specifier of components may make his 

selections. Here are basic storage 

battery facts with specification sug- 
gestions. 





mobile starting and lighting battery is an example of a 
combined heavy-duty and light-duty type. Small stor- 
age batteries of substantially the vest-pocket hearing- 
aid type have many useful applications. 

Important services of storage batteries are where 
uninterrupted connection to a usual source of power is 
impracticable ; to take over dc. power or lighting loads 
when power fails, or the battery can carry the load over 
off-peak periods ; and also as a source of constant volt- 
age, as in laboratory work and testing. 

Although storage batteries are not “dry,” there are 
unspillable types, as in aircraft, portable-radio, and 
hearing-aid batteries. Jelly and so-called solid electro- 
lytes, developed for the purpose, have not been entirely 
successful. 


SOME TYPES AND CHARACTERISTICS 


HOSE two general commercial types of secondary 
7 cells comprising storage batteries are the lead-sul- 
phuric-acid (or lead-acid) cell and the nickel-iron-alka- 
line (or alkaline) cell. Fundamentally, the former con- 
sists of at least two lead plates immersed in dilute sul- 
phuric acid placed in a container which may be glass, 
hard rubber, or composition; whereas the latter com- 
prises nickel and iron electrodes immersed in a caustic 
potash solution or electrolyte held in a steel container 
with a steel cover, which gives an alkaline storage cell 
combined mechanical strength and lightness. 

The two types offer notable differences in character- 
istics as the specific gravity of the electrolyte of a lead- 
acid cell varies with the degree of charge or discharge, 
whereas that of the alkaline cell remains substantially 
constant from full charge to discharge. The full-charge 
voltage of the lead-acid cell generally is given as a little 
over 2 volts—that of the alkaline cell as 1.45 volts. An- 
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sam STRAIGHT FROM THE MIND of the chemical engi- 
=e neer has come the formula to win wings from 
the sea. Dow is recovering millions of pounds 
of magnesium from ocean water so that war- 
planes can fly faster, farther. Far-seeing de- 
signers plan unrestricted use of magnesium to 
lighten the tasks of man when peace is won. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICH. 


<Q 


| MAGNESIUM 


The Lightest Structural Metal... One-third Lighter Than Any Other in Common Use 


JUNE 1942 















































other marked difference is that whereas the acid goes 


into the plates of a lead-acid cell during discharge and 
is forced therefrom by recharging, in the alkaline cell 
oxygen is transferred from the positive to the negative 
plate by way of the electrolyte during discharge, and in 
reverse upon recharge. Whereas a lead-acid battery 
always should be fully charged when completely idle. 
an alkaline battery can be short-circuited after discharge 
and left idle without attention. 

Capacity of a storage cell or battery is expressed in 
two different manners under specified conditions as to 
temperature, rate of discharge, and final voltage. The 
amp.-hr. capacity is the number of amp.-hr. and the 
watt-hour capacity is the number of watt-hours which a 
cell or battery can deliver. 

One amp.-hr. ( 3,000 coulombs) is the quantity 
of electricity that flows out of one battery terminal and 
into the other when a current of 1 amp. flows for 1 hr. ; 
10 amp. for 6 min., ete., in the external portion of the 
circuit. The energy expended for each volt-amp.-hr. 
or watt-hour is 60 watt-min., or that required to oper- 
ate a 60-watt bulb for 1 min. 

Voltage of a cell is a measure of the energy in watt 
hours it can deliver per amp.-hr. Thus at constant volt- 
age a 2-volt cell can deliver one-third more energy per 
amp.-hr. than can a 1.5-volt cell. 


SOME USES OF STORAGE BATTERIES 


Power.—Mine and industrial locomotives, industrial trucks, sub- 
marines, electric boats, electric motor trucks, industrial tractors, 
emergency lighting systems, telephone exchanges, engine and gen- 
erator starting, automobile and aircraft starting. 

Lighting.—Airway beacons, isolated lighting plants, marine 
lighting on auxilliary power systems, manhole lighting systems, 
mine safety caps, mine hand lamps, portable spotlights, watchman’s 
lanterns, railway-car lighting, automobiles and aircraft lighting. 

Control.—Engine stops, electro-hydraulic steering control, car 
retarders, circuit-breaker control systems, shot-firing controls, 
multiple-unit car control. 

Emergency, floating, and stand-by.—Battery-type plants for storing 
electric energy for use when the generators are idle and often for 
starting the generating units. Wind-motor plants to store excess- 
wind energy and to supply excess demands. 

Signals.—Mine, railway, fire-alarm, annunciators, call-bells 

Instruments and devices.—Seismographic instruments, ballistic 
testing instruments, telegraph instruments, electro-cardiographs, 
meter testing and calibration, laboratory equipment, portable radio 
sets, sound recording, hearing aids, radio telephones, time clocks 
and recorders, gas-detecting devices, gyro compasses, portable elec- 
tric sweepers, railway-car air conditioning systems, automotive, air- 
craft, and other ignition systems 


‘Time-rate is the rate in amperes at which a storage 
battery will be fully discharged in a specified time. 
Thus there are eight-hour rates and five-hour rates, for 
example, during which periods a battery will become 
fully discharged. 

In all types of storage cells, the capacity decreases 
with increases in the time-rate of discharge. Hence the 
capacity of a given battery is smaller at the five-hour 
rate than at the eight-hour rate. 

Small portable storage batteries, as well as motive- 
power batteries carried by industrial trucks and electric 
locomotives, naturally have higher discharge rates than 
do stationary batteries where size and weight are not 


so important as in the former where the lighter the 


battery 1s for a given capacity the less is the energy 


required to transport it. There are instances where 





iigh discharge rates are required regardless of the 
effect upon the battery, an example being a grounded 
airplane behind enemy lines which may be started at 
a high discharge rate even if the battery might be ruined 
thereby. 

Kfficiency, by A. I. FE. I. definition, is the ratio of the 
output to the input required to restore the initial state 
of charge under specified conditions of temperature, 
current rate, and final voltage. Thus the amp.-hr. or 
electrochemical efficiency is the ratio of the amp.-hr. 
output to the amp.-hr. of recharge. The volt efficiency 
and the watt-liweur or energy efficiency are stated quite 
similarly. 

\ secondary or storage cell approximates an ideally 
reversible cell. In a primary reversible cell, of which 
the gravity cell is an example, after zinc has been dis- 
solved into the electrolyte during the primary, natural 
and spontaneous reaction that causes the flow of elec- 
tricity in the circuit, the zine can be electroplated out 
of the solution and back upon the normally negative 
zine electrode by means of another source of de. elec- 
trical energy, although the zinc thus deposited is not 
dense but forms trees and the like to make the cell 1m- 
practicable, through short-circuits, ete., if the process 
is continued long enough. The cell thus becomes re 
newed through a forced reverse chemical action, or 
electrochemical action, although the original chemical 
condition of the cell is not restored, by causing a given 
quantity of electrons, measurable in ampere-hours or 
coulombs, to flow to the zine electrode conductor from 
an external. 

The fundamental difference between a primary cell 
and a secondary or storage cell is that the original 
chemicals in the original amounts must be restored to 
their original conditions when a secondary cell is 
charged. Otherwise, a reversible primary cell might 
he a secondary cell also. 


LEAD-SULPHURIC-ACID CELLS 


HIESE cells are subdivided into two general types, 

the Planté and the Faure, due to fundamental dit- 
ferences in their plate structures. The complete chem- 
ical reactions of a lead-acid storage cell are complex 
but, for simplicity, it may be stated correctly that the 
surface of the positive plate is changed to lead peroxide 
and that of the negative plate is changed to sponge lead 
as the acid is forced from the plates during the charg- 
ing process, thus increasing the specific gravity of the 
sulphuric-acid-in-water electrolyte. During discharge. 
both the lead peroxide of the positive plate and the 
sponge lead of the negative plate are converted into 
lead sulphate as the acid goes into the plates, thus di- 
luting the electrolyte. Lead sulphate is the “sulphate’’ 
that gives so much trouble in over-discharged lead-acid 
storage batteries, particularly when dry. 

The amount of active material in a plate is a fune- 
tion of its capacity but, since the active material is less 
effective at depths below its surface, the plate surface 
(over the active material) is the more important factor 
at the higher rates of discharge and, to a lesser extent, 
the thickness or depth of the active material. Much 
depends upon the time-rate of diffusion of the strong 
acid into the active material, which decreases as dis- 
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WHICH WOULD YOU HIRE TO KEEP A FASTENING TIGHT? 


c's bia AM Mirnlive esi 


Why, you’d hire Anchor-Armed Phil. to keep a wobbling blade driver in a mutilated 
So, when you want a truly vibration resist- | slot—so the Phillips Screw can be driven 


ant fastening ... use Phillips Recessed Head home. The carefully-designed shape of recess 


Screws. ends any worry about splitting the head or 


They set up tighter. The greater areaofcon- chewing the metal. 
tact and snug fit between Phillips recess and If your product will be subject to vibration 
Phillips driver increases the effectiveness of in service... you can cure it of the “shakes” 
the operator’s turning power. There’s no beforehand, by fastening with Phillips. Any 
danger of driver slippage — no effort needed __ of the firms below can supply you. 


THIS STRONGER FASTENING COSTS YOU 
AN AVERAGE OF 50% LESS BECAUSE 


PHILLIPS SCREWS drive faster—with pneumatic_or electric driving tools e 
drive straight automatically, in any position, leaving one hand free to hold the 
assembly e avoid screwdriver accidents—the driver can’t slip from the recess. 


And they improve product appearance. Phillips Recessed Head Screws 
are a sign of a well-built product. 


ber Tabor hectinbliés.... Phill RECESSED g 
Oo  Desembyy lest with Ips HEAD Crews 
WOOD SCREWS’ e MACHINE SCREWS e SHEET METAL SCREWS 8 STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS o SCREWS WITH LOCK WASHERS 


U.S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840: 2,082,085; 
2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents Allowed and Pending. 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. I. New England Screw Co., Keene, N.H. 

The Bristol Co., Waterbury, Conn. The Charles Parker Co., Meriden, Conn. 

Central Screw Co., Chicago, Ill. Parker-Kalon Corp., New York, N.Y. 

Chandler Products C: Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R.1. 

Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chicago, Ill. 

The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn. 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, Il. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 


JUNE 1942 


























charge progresses due to the formation of lead sul- 
phate which, having a greater volume, tends to act as 
an obstruction to the entrance of the acid. 

Commercial forms of Planté plates are of the 
initially-formed type, whereas Faure plates are of 
the pasted type wherein a leaden powder is mixed 
with dilute sulphuric acid or other aqueous solution to 
form a putty-like paste which hardens like a cement, 
yet remains semi-porous. After being applied to the 
supporting and conducting grids, the paste sets, is 
dried, and finally formed by an electrochemical process 
as in the Planté type. 

To provide the maximum active surfaces in Planté 
plates, their initial surfaces are increased by producing 
fins by (a) mechanical means such as cutting, rolling, 
or spinning, or (b) by producing numerous pure-lead 
fins between suitable horizontal ribs by casting. In a 
third method (c), spirals of corrugated pure-lead_ rib- 
bon are forced into holes in the grid. Plates produced 
by method (b) are known as the Tudor type; those by 
method (c) as the Manchester type. The negative 
plates are similar to method (a) positive plates except 
for reverse formation. They are perminized by pre- 
cipitating finely divided inert material in the pores of 
the sponge lead to prevent the latter from contracting 
and thereby reducing the capacity. 

Commercial positive pasted plates are of two kinds: 
The flat-plate type wherein the paste is inserted in the 
pockets of grids, and the ironclad type consisting of a 
large number of parallel vertically-mounted tubular 
units or pencils. Each of these tubular cell-like units 
contains a core of lead-antimony alloy with a hard- 
rubber tube surrounding it, the paste being placed be- 
tween them. The cores are connected between hori- 
zontal bars of the same material. Suitably dimen- 
sioned horizontal slots in the hard-rubber tube permit 
the entrance of the electrolyte. 

Two kinds of negative plates of the pasted type are 
the flat-plate, quite similar to the same type of positive 
plate, but lighter, and the box negative wherein the 
paste is inserted in pockets formed between the ribs 
of the grid and a perforated lead sheathing on both 
sides of the plate. Finely divided inert material is 
added to the paste to prevent contraction. 

\ cell with Planté positive and Faure negative 
plates has positive plates without frames primarily 
consisting of sheared pure-lead sheets 0.279 in. thick. 
Fins are spun simultaneously on both sides, leaving a 
heavier supporting and conducting rib up the middle 
of the plate and a grid-like structure of the original 
lead as a frame around the edges of the plate. 

Plate thicknesses range from 0.85 in. in small two- 
plate cells to 0.072 in. for airplane cells. 


CONSTRUCTION OF LEAD-ACID CELLS 


N ASSEMBLY, a group of plates is formed by 

joining the individual plates by means of a pure- 
lead connector with an upstanding post, lead-burned 
to a projecting lug on each similar plate. Alternately 
spaced between these plates is another group of con- 
nected plates. The negative group usually contains 
one more plate than the positive group, so the two 
outside plates are negative in order that the positive 
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WEIGHTS FOR TYPICAL INDUS- 
TRIAL TRUCK BATTERIES 
(Lb. per kw-hr. ratings) 
Lead-acid Alkaline 
Kw-hr. rating | Lb. per kw-hr. | Kw-hr. rating | Lb. per kw-hr. 
9.04 121 8.64 87 


13.04 121 12.96 84 
24.34 115 24.30 88 
27.82 116 28.35 91 





plates may be worked equally on both sides, although 
there are some exceptions as for low discharge rates 
and two-plate cells. Outside positives are used in 
floating stand-by service. 

Separators between the positive and negative plates 
keep them apart so that active material and grids of 
opposite polarity cannot come into contact in any man- 
ner, and also tend to prevent the loosening of particles 
of the active material due to gassing, road shock, and 
other causes. They also prevent the formation of lead 
trees composed of small particles of sediment from 
lodging on the negative plates which, in the absence 
of fine-grained separators, would form  short-circuits 
by bridging over to the positive plates. Separators also 
tend to give a unit more strength and ruggedness. 

Ribbed or grooved selected cedar is used extensively 
in separators, with the flat surface of the veneer por- 
tion in contact with the negative plate and the vertical 
ribs against the positive plate. The thin portions of 
the cedar between the ribs permit the electrolyte and 
current, but not particles, to pass through it. 

Because of the oxidizing action of the hot positive 
plate on the cedar in heavy-duty batteries as used in 
road trucks and buses, additional separators of perfo- 
rated or slotted hard rubber sometimes are placed be- 
tween the positive plate and the wood separator. Since 
this tends to reduce the capacity of the positive plate 
because of the surface covered by the solid portions of 
rubber, it is replaced in some instances by felted glass 
fibers or glass-wool mats which can withstand high 
temperatures, are completely porous, and are good 
shock absorbers. 

To prevent any sediment from causing short-circuits 
by coming into contact with the plates at the bottom 
of the cell, sufficient space is allowed therefor by sup- 
porting the plates on rather high ribs at the bottom 
of the container. It is unnecessary to use such high 
ribs in cells wherein the lead-oxide particles are held 
tightly in place, however. In general, the smaller the 
amount of sediment there is the greater is the life of 
the cell. In other causes, notably in blown-glass jars 
and large hard-rubber jars of the submarine type, the 
plates are suspended from the tops of the containers. 

Vent plugs permit the escape of gas from the cell, 
the addition of water and electrolyte, and some inter- 
nal inspection. An effective spray trap returns any 
retained spray to the cell. In one form of safety-fill, 
an air lock prevents the electrolyte from rising above 
the bottom of the well when water is added to fill the 
separate filler-well. When the air lock is broken, the 
solution falls to the proper level. 

Principal outstanding feature of the electrolyte of 
a lead-acid cell is its specific gravity which gives longer 
cell life when low but increases the capacity when high. 
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METAL CRAFTSMANSHIP 
as exemplified in this 


CELLINI BOWL’ 


Beryllium-copper in many applications of vital importance is entrusted with 
tasks which cannot be performed by any other metal or alloy. Especially 
is this true in aircraft instrumentation. Probably no other alloy must meet 
the close specifications essential to the fulfillment of the unique tasks 


assigned to this ‘‘tireless metal’’. 


In offering ‘‘BERALOY 25°’ and other ternary and binary beryllium- 
copper alloys, Wilbur B. Driver Company realizes full well the responsibil- 
ities of manufacture and performance. Years of experience in working to 
close tolerances . . . personnel and equipment accustomed to exacting 
specifications . . . successful experience with beryllium-coppers themselves 


. give us justifiable confidence in offering our facilities to meet your 


beryllium-copper requirements. 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


Manufacturers of ‘‘TOPHET’’* the Nickel-Chrome Resistance Wire 


* TRADE MARK REG. U 
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The latter condition permits a reduction in volume, 
hence weight and cost, as well as improved voltage 
characteristics during discharge, especially at high 
rates. Cell life is prolonged by using a weak electro- 
lyte because of less local action (due to impurities) in 
the negative plates, requiring less overcharging of the 
positive plates, with a corresponding lessening of oxide 
sediment, and the wood separators last longer. 

A lead-acid battery may be discharged at any ampere 
rate required providing the battery and connected con- 
ductors can carry the current, but it is best not to over- 
discharge it, that is, withdraw an excessive number of 
amp.-hr. (or coulombs) which easily may be done at 
a low discharge rate whereas with a high discharge 
rate the voltage may fall off too rapidly to maintain 
the desired current strength. The temperature of a 
lead-acid battery must be kept below 100 deg. F. 
never permitted to attain 110 deg. F. 


ALKALINE STORAGE BATTERIES 


LINALINE CELLS, characterized by their com- 
A bined ruggedness and lightness, are supplied in 
a variety of sizes with normal discharge rates varying 
from 2.25 to 180 amp.: rated amp.-hr. capacities from 
11.25 to 900, and the average weights in pounds per 
cell from 1.86 to 102.5. The weights of cells run from 
about 87 to 95 Ib. per kw.-hr. The former for the 5-hr. 
rate and-the latter for the 8-hr. rate. The cell has sub- 
stantially the same amp.-hr. capacity at both high and 
normal discharge rates. The alkaline storage cell can 
be discharged to 0.5 volt or less and then short-cir- 
cuited and left idle without attention. 


RATINGS FOR SINGLE ALKALINE CELLS 


Taken at random) 


8-hr. Discharge Normal Charge and 

8-hr. Cap. Amp.-hr. rate, amp.* Discharge rate, amp 
170 21 30 
297 37 52 


425 53 75 
595 74 105 
850 106 150 
1020 127 180 


The active elements in the fully-charged cell are a 
higher nickel oxide in the positive plate and metallic 
iron in the negative plate. The electrolyte, which acts 
merely as a medium and does not enter into chemical 
combination with any of the active material nor with 
the steel structure, is a 2] per cent solution of potas- 
sium and lithium hydroxide. Its normal specific grav- 
itv, which is substantially constant on charge and dis- 
charge, is about 1.200 at 60 deg. F. 

The voltage of the fully-charged cell at normal rat- 
ing is about 1.45 volts, with an average of 1.2 volts, 
and a final working voltage of 1 volt per cell. 

Both the positive and negative plates are built upon 
nickel-plated steel grids. Since the electrolyte does not 
attack steel, but preserves it, the latter material is used 
| to give the cell strength, durability, and lightness. For 
i] the positive plate, nickel hydrate and fine metallic 


*1@ of the 8-hr. capacity down to 1.12 volts per cell. 





nickel-flake in alternate layers are contained in pertfo- 
rated tubes mounted securely in a grid. The construc- 
tion of the negative plate is somewhat similar to that 
of the positive, but a mixture of finely divided iron 
oxide and a small amount of an oxide of mercury are 
placed in rectangular steel pockets which are forced 
under high pressure into a grid. 

Positive and negative plates, of which there always 
is one more negative than positive, are assembled simi- 
larly on their respective nickel-plated connecting rods 


WORKING SPECIFIC GRAVITIES OF 
ELECTROLYTE 


‘Fully-charged lead-acid cells) 













Specific Percent 
General Type Sulphuric acid (HSO, gravity ___acid 
of New Water (HO 1.835 100 
Battery 1.000 0 


Ratio of water to acid 


Stationary 


By weight | By volume 







Minimum 2.42 4.45 1.200 27.42 

Nominal 2.27 4.17 1.210 28.49 

Maximum 2.13 3.92 1.220 29.72 
Portable* 

Nominal 1.53 2.81 1.280 





with steel spacing washers to cause the two groups to 
mesh properly. Each rod is connected to its respective 
Combination grid separators and plate supports 
of molded hard rubber prevent contact of the plates 
with one another and with the nickel-plated sheet-steel 
container, as well as being supports for the assembled 
plates. Since the active elements of the cell cannot be 


pole. 


dislodged by gassing, no special space beneath the plates 
is allowed for sediment. 

Molded hard-rubber pins provide additional protec- 
tion between the flat faces of the positive and negative 
plates. The pole groups are fitted to the cover groups 
through liquid- and gas-tight insulated openings. A 


TYPES OF SEPARATORS FOR LEAD-ACID 
CELLS AND WHERE THEY ARE USED 


Type 
1 Grooved wood 
2 Perforated hard rubber 
3 Glass-wool mats 


4 Flat microporous rubber 
5 Ribbed microporous rubber 
6 Wood veneers 


Short-life 
Low-price 


Automobiles l 
Longer life 
Flat-plate 
Iron-clad 
Flat-plate 
Stationary Floating bs S255 4, 2 eS 
Flat-plate Large stand-by 6 
Manchester 6 


Cycle 1 and 2 
Traction 4 





* For minimum weight and high discharge rates for 

Starting—as for automobiles and aircraft 

Motive power—as for street and industrial trucks and electric 
locomotives. 


+ Longer life. Planté positives may have a life of 7 to 12 or 


more years in hard service—longer in light service. Planté 
negatives last about twice as long. Box negatives may have a 
life of 20 years if used with pure-lead Planté positives. Pasted 
positives and negatives should be good for about 15 years in 
stand-by service. 

Continued on p. 104) 
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SAVE 
CRITICAL MATERIALS 


“ IRE-NUTS” do not use Lead, Tin and Rubber, as required in 

solder-and-tape joints. They save critical materials and the 
trouble and delay of getting them. ‘‘Wire-Nut" joints are FULLY 
APPROVED by Underwriters’ Laboratories, Inc., etc. Used by 
hundreds of Electrical Manufacturers to make MILLIONS OF 
WIRE JOINTS in war production. 


Anyone can make A-1WireJoints with “Wire-Nuts” 


Easy, Simple, Strip 2s Screw . _ That's 
Fast Wires = On ~ ) All! 


SKILLED LABOR UNNECESSARY 


Thus releasing skilled men for other vital war work. No special 
training needed with ‘‘Wire-Nuts’’; their use in assembly can begin 
immediately. Today when every second counts, the use of ‘*Wire- 
Nuts" to speed wire joints plays an essential part in helping to 
speed Victory. 


BETTER ELECTRICALLY— 
STRONGER MECHANICALLY 


Not only make a faster, neater joint, but also add to quality of 
product. The pressure contact between ‘‘Wire-Nuts’’ and wires 
prevents shorts, grounds and corrosion. IDEAL ‘“Wire-Nut” 
joints resist a pull of almost 31% times that of the best soldered joint. 


SAFER, TOO. No open flame—no hot soldering iron—no 


molten solder. 


SIZES FOR EVERY JOB—5 sizes for making all joints, 


from two No. 18 to three No. 10 solid or stranded wires. 


DELIVERY AVAILABLE NOW 
FREE SAMPLES by First Class Mail 









3 Ae A Better Joint 
IDEAL “Wire-Nut" Anywhere— 


shows how clean threads 
are pressed (not cut) On any electrical appliance or 


into wires, automatical- equipment, ‘“Wire-Nuts” will 
ly twisting and com- make a craftsmanlike job; occupy 
pressing them together. very little space. 


Other IDEAL Products 
To Speed War Production 





Hot-Blade and Other 
Production-Type Wire Strippers 


Power, mechanical, foot and hand-operated, for all types o 
wire stripping. 


Most Complete Line on the Market 


Speed Up 
Soldering 
with IDEAL 
*THERMO-GRIP” 


A complete line of soldering tools to 
fit each specific soldering job. Heat 
quickly. Safe; no open flame. 





SEND FOR FREE DESCRIPTIVE LITERATURE 


ering Sncustry ince 116 + Over 35,000 Users 


JUNE 1942 


Pa 


— Und 50 Théy Say — 


R. C. MUIR, vice president in charge of engineering 
for the General Electric Co. (at the Northeastern Dis- 
trict Meeting of A. I. E. E.)— 

“There is an overlapping of research, engineering 
and manufacturing so that the new things developed 
through research and engineering may be incorporated 
without delay in the products leaving our factories. The 
engineer must ever bear in mind the conservation of 
materials, manhours and machine hours. It 1s increas- 
ingly important that the designs of machines and equip- 
ment for the most difficult jobs be so simple that they 
can be manufactured readily and in sufficient quantities 
without bogging down our production facilities. 

“During the past 20 years a vast fund of knowledge 
has been accumulated in the electronics field : frequency 
modulation, television, and high-frequency phenomena. 
New tubes and circuits have come into being rapidly 
and have made these things possible, but up to the 
present war period we have only been playing with 
them, relatively. 

“Ships, airplanes, tanks, searchlights, guns and other 
iunplements of war require control which must co- 
ordinate to a high degree of accuracy the motions, 
directions, or indications of two or more devices which 
are separated by some distance. The postwar period 
should provide great possibilities for this type of con- 
trol in manufacturing and in transportation.” 


FREDERICK W. NICHOL, vice president and gen- 
eral manager of International Business Machines 
Corp. (addressing a company conference of sales man- 
agers ) 

“\Ve must forget the term ‘man-hours’ for the dura- 
tion of the war and think in terms of ‘man-minutes.’ 
\s the amount of time saved behind the lines is in- 
creased, the number of lives lost in the lines is reduced. 
The man behind the machine gun must depend upon 
the man at the machine for his very life. 

“We must train ourselves to think of every idle 
machine, every idle man, every idle minute, as some- 
thing subtracted from what we might have done and 
did not do, and therefore, a direct benefit to the enemy. 

“Behind the lines, the mighty industrial forces of 
the United States, which normally produce 47 per cent 
of all the manufactured goods in the world, are doing 
a miraculous job. We are capable of dwarfing the 
output of any combination of nations on earth, and we 
are geared up mentally as well as technically to do it.” 


GEORGE H. JOHNSON, president of the National 
Machine Tool Builders’ Association and president of 
the Gisholt Machine Co. (addressing United States 
Chamber of Commerce )— 


“Machine tools can’t be made on a mass production 


Being selected comments of the 
month upon whatever may be 
pertinent and timely by industry 
men or other well-known citizens 
and government authorities. 


basis because there are so many different types of 
machine tools and many varieties of each type. So 
machine tools must be made to order—and today many 
of them are specially designed and specially built just 
for war production purposes. 

“And, yet, in re-arming this country, machine tools 
had to come first. Factories had to have machine tools 
before they could produce the guns, the ships, the tanks, 
and the planes needed to win this war. 

“The job that has been done by our industry is, | 
think I can say without exaggeration, the biggest ma- 
chine tool production job ever accomplished by any 
country within such a brief period of time. 

“The war production plants of the United States 
now have new machine tools in quantities far beyond 
what anyone might have dreamed three years ago. 
These tools are at work turning out what it takes to 
win the war. Tanks, ships, planes and guns are roll- 
ing. America’s great production machine is now func- 
tioning at a rate which will overwhelm the Axis 
powers.” 


CHARLES E. WILSON, president, General Electric, 

“General Electric has produced already more war 
goods for the present conflict than the company turned 
out during the entire first World War. 

“Virtually everything that we now make is for war, 
and every practicable means is being employed to in- 
crease production still further. This will not be diffi- 
cult if every employee can be made to see his personal 
stake in the war. 

“To our already vastly expanded facilities are being 
added five new plants on which work has started since 
Pearl Harbor. Men and women are now being trained 
to staff these plants the day that they can go into pro- 
duction. 

“We now have the largest number of employees in 
the history of General Electric. The majority work 
more than 40 hr. a week; some of them work 60 hr. 
The average for our largest plant is 47.7 hr. a week 
per worker. 

“Where production can be expedited by three-shift 
operation, it has long been on that basis. Because of a 
lack of skilled help, two men rather than three men 
cover the 24-hr. period in many departments.” 


DAVID SARNOFF, president, Radio Corporation of 
America (addressing 23rd Annual Meeting of RCA 
stockholders )— 

“In this war for survival, in many cases, peace-time 
standards for progress and success cannot be safely 
relied upon. Today, the worth of a business must be 
measured in service, not in dollars. 

‘For more than two decades, RCA has pioneered in 
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NORMAL MAGNETIZATION CURVES for the 
U-S-S Transformer 72, a suitable grade for 
large generators. Specific curves like these 
are invaluable for use in engineering designs. 


THIS TECHNICAL BULLETIN No. 2 is a virtual 
encyclopedia of engineering facts on U-S-S 
Electrical Steel Sheets. It is full of charac- 
teristic curves and data, and presents in- 
formation on the application, testing, pro- 
duction and use of these sheets. Write to 
us on your business letterhead, and we'll 
send your copy. 


a8 


MORE KILOWATTS FOR WAR 
...@ No.1 Job for Electrical Steel 


IGHT now steel’s most spectacu- 

lar job is on the battle front. 

But, far behind the fighting lines, 

electrical steel is engaged in a less 

spectacular but highly important 

offensive—-the generating of needed 
kilowatts for war industry. 

In numerous key power projects, 
hundreds of tons of U-S-S Electrical 
Sheets are going to work as generator 
laminations. Demands for more elec- 
trical energy must be met. So gen- 


ELEC ER EC Ret 


for motors, generators and transformers 


CARNEGIE-ILLINOIS STEEL CORPORATION 


erating efficiency is all the more im- 
portantin machines you produce now. 

We believe we can help you use 
available electrical steel to the best 
advantage in meeting today’s manu- 
facturing requirements. If you are 
encountering production difficulties 
involving the selection or application 
of electrical steel, our engineers are 
ready to counsel with you, without 
obligation. Your request for informa- 
tion will receive prompt attention. 


7tCERs 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors Scully Steel Products Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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every important new development of radio. In the 
present crisis, those developments—in communications, 
in broadcasting, in research, engineering and manufac- 
turing—are rendering services of tremendous impor- 
tance to our government and to the nations allied with 
us in this war. 

“In manufacturing, new types of radio instruments, 
to serve new purposes, have had to be designed, and 
new machine tools procured. Shortages of critical 
materials have had to be overcome. Thousands of addi- 
tional workers have been employed, and employees both 
old and new quickly trained for new tasks. 

“The new RCA Laboratories now nearing com- 
pletion in New Jersey will be devoted primarily to re 
search directed to help win the war. Construction has 
proceeded at a rapid pace since the cornerstone was 
laid last November. These laboratories will be com 
pleted and occupied during the next few months. “They 
will be the foremost center of radio and electronic re 
search in the world. 

“When peace comes, the radio swords which are now 
being forged on the anvil of science will be beaten into 
useful ploughshares. We shall enter a new era in the 
radio transmission of sound and sight, and in the indus 
trial use of radio and electronic devices. 

“The new products and services growing out of 
radio’s war-time efforts will be of great public benefit 
in themselves. More than that, they should help pro 
vide new employment for men, money and machines, 
and thereby contribute to stabilization of the post-war 
economy. 

“Our company shoulders the important responsibili 
ties imposed by the war with pride in its ability to serve 
the nation. We have no desire or intention to profiteer, 
and it is our purpose to cooperate wholeheartedly with 
the government in its all-out program for victory. 

“I can only say that as we look toward the future, 
there are three broad considerations by which our 
course will be determined: 

“First, we must—we will—do our utmost toward 
helping our nation to win this war, and to win it as 
quickly as possible. 

“Second, in order to render the best possible service, 
we must maintain our company in a sound financial 
condition during these extraordinary times of danger, 
change and uncertainty. 

“Third, and finally, while helping to win the war, 
we must lay the foundation for the day when peace 
will return, and when new products and services will 
be needed to help rebuild a war-torn world.” 


WILLIAM L. BATT, director of materials, WPB 
(addressing War Labor Rally at Springfield, Mass. ) 
“As far as I am concerned there is no such thing as 
a labor group with special interest to pursue. As far 
as | am concerned there is no management group with 
its special interests. There are only American men and 
women—whether they work at a desk or beside a lathe 
or behind a machine gun. We are totality of 130-odd 
million people with the one dominant common interest 
of survival—survival through victory in the most brutal 
war in all of history. Before that common interest all 
selfishness and special interest fades into insignificance. 


“\When our common interest has been  satisfied— 
when we have survived by winning the war—then we 
can, and should, take up again our individual or group 
interests and, if we believe them to be right, press them 
home with all the vigor at our disposal. That's one 
of the things we are fighting for—the right to be heard 
in our own behalf. We do not lose that right simply 
hecause we agree not to exercise it for the duration of 
the war. We lose it only by insisting upon exercising 
it to the point where we are too distracted and weakened 
to win the war. Then it will be gone for the rest of 
our lives and probably for the lives of our children. 

“\Ve must press forward every step of the way, not 
stopping too long to see who gets hurt in the process--- 
taking it and dishing it out alike—willing to take the 
heating we must absorb before we are ready for the 
knockout blow.” 


POWEL CROSLEY, JR., president ol the Crosley 
Corp. (at a meeting of the stockholders )— 

“While 1941 was the best year in the company’s his- 
tory, by a margin of over $6,000,000 in sales volume, 
we confidently expect that our 1942 business will more 
than double that of 1941. One government radio order 
on which we are now working will amount to several 
times our radio business for all of 1941, 

“\Ve expect to get out this increased production by 
working around the clock, three shifts a day, and by 
taking out the peaks and valleys in production activity 
that are inevitable in domestic production but not in 
war production. 

“In these times none of us is as concerned with profits 
as we are in getting maximum production for war.” 


L. A. HAWKINS, executive director of the General 
electric Research Laboratory (addressing a district 
meeting of the American Institute of Electrical Engi- 
neers )— 

“Attainment of war objectives often forces research 
into wholly new fields, and provides new viewpoints of 
old fields. In normal times, it is the more fundamental 
researches which yield the more radically new develop- 
ments. But such researches always, from their very 
nature, lack definite practical objectives, and often must 
extend over many years. Both characteristics tend to 
inhibit fundamental research in wartime. 

“Today there are too many definite objectives calling 
urgently for immediate attainment to permit dispersive 
pioneering, and quick results are worth infinitely more 
than results indefinitely postponed.” 


ERIC A. JOHNSTON, president, Brown-Johnston 
Co. and Columbia Electric & Manufacturing Co. (upon 
his election to the presidency of the Chamber of Com- 
merce of the United States )— 

“The magnificent accomplishment of business in its 
war effort is a compelling demonstration to the whole 
world that free management and free labor can out- 
work and out-produce the regimented management and 
whip-lashed labor of the Axis. 

“\Vhat we have already done makes a brilliant chap- 
ter in American history—but it is not yet enough. We 

Continued on p. 106 
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An edge braces more strongly than a point 
—a chisel more than an ice pick—and | 
any screwed or bolted assembly resists 
LISTED ON GOVERNMENT ORDNANCE STANDARDS vibration all the better for the multiple 
PRINTS BEAX 1-2-3-4 edges of EverLock Washers digging in. 
Those “teeth” you see in the 4 types above, 
bite with their whole width. 

If you use ordinary lockwashers now on 
your product, or none at all, just consider 
the special conditions of war—that little 
extra resistance in war material needed to 
win—that extra durability in civilian goods 
needed to win good-will. Give your prod- 


Shown on AN9S36 (Army-Navy Aeronautical Standard) 
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uct that extra quality. 
WASHERS (2°ce25= 
plete EverLock Catalog, some pages of 


THE DESIGN THAT HAS THE EDGE which appear above. 
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FOR LIGHT CURRENT, LOW VOLTAGE 


Designed to handle circuits carrying milliamperes at 
micro-volts in radio applications, constructed to with- 
stand that extreme vibra- 
tion incident to aviation 
service, and carefully tested 
for operation at high alti- 
tudes. This relay, with 
laminated frame, is 33¢ in. 
high X 2 in. wide and 24% 
in. deep. It weighs 9% oz. 
Contacts are double-pole, 
double throw. Coils are for 
operation on ac. only and 
are shielded from the con- 
tacts. Struthers Dunn, Inc., 
1335 Cherry St., Philadel- 


phia, Pa. 





MERCURY PLUNGER RELAY 


For use under severe conditions of vibration and shock. 
Through complete re-design of a previous mercury 
plunger relay three impor- 
tant gains have been ac- 
complished: the metal cap 
and support frame that held 
the mercury tube has been 
eliminated, thereby releas- 
ing strategic metals for the 
war; the mercury tube has 
been made secure by a 
single metal band which 
gives twice the stability of 
the previous design ; and the 
area for terminal fastening 
and connecting has_ been 
tripled thereby eliminating 
the danger of tube breakage. 
Available for either ac. or 
de. Rated at 30 amp., 110 
volt, 1 hp. H-B Electric 
Co., 2530 N. Broad St., 
Philadelphia, Pa. 





FOR BLACKENING COPPER AND ITS ALLOYS 


Through a process involving immersion in a solution 
of blackening salts operated near the boiling point or 
from 200 deg. to 212 deg. F. the blackening of copper, 
beryllium copper, bronze, phosphor bronze and brasses 
with zinc contents of 35 per cent or less is accom- 


View Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 






plished. 


High brasses are colored a chocolate brown. 
The coating, being essentially cupric oxide and integral 
with the base metal, cannot chip or flake. In addition 
to being jet black, the coating is hard enough to be 
buffed and does not have to be lacquered to prevent 
wear, as is the case with copper sulphide type finishes. 
Non-copper alloys capable of being copper plated can 
be readily blackened by first copper plating and then 
blackening the copper. Enthone Co., 440 Elm St., 
New Haven, Conn. 


TEMPERATURE SETTING THERMOSTATS 


Adaptable to many applications where compact, accu- 


rate, sensitive control is essential, such as: constant 


] 
} 
5 
H 
i 
4 
3 





temperature of calibrating baths, both air and liquid, 
ovens, incubators, cold baths (control of compressor ) 
and alarm elements both hot and cold. Also lends itself 
to humidity control by adding wicking and water 
reservoir to the assembly. Vibration and shock proof, 
tamper proof, with accuracy and sensitivity assured 
through tests. Sensitivity 0.10 deg. F. Responds to 
minute change in temperature between minus 20 deg. 
F. to plus 500. Electric Glass Co., Hatboro, Pa. 


MORE SENSITIVE BIMETAL 


Through the use of new alloys, a thermostatic bimetal 
has been developed with increased sensitivity over pre- 
vious standard types to the extent that a reduction up 
to 40 per cent in weight and mass of thermostatic bi- 
metal element is made possible. In aircraft production, 
and elsewhere that minimum weight and limited mount- 
ing space is a factor, the reduction in size of the thermo- 
static bimetal element has manifold advantages. Does 
not detract from the ability of previous types to main- 
tain their usefulness, but does provide through its in- 
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“KNOW-HOW” 


J ust as important to many customers as the quality of IRC fixed 





















and variable resistors itself is the “Know-How” of resistor usage 
that IRC specialized experience makes available. 


This “Know-How” is designed into IRC products. It is a big 
part of IRC customer service. It avoids mistakes in resistor speci- | 
fications and orders. It simplifies matters of inspection and | 
priorities. It clarifies many special technical problems. Above all, 
it means invaluable help in selecting the right resistor for the job 
—chosen without bias as to type from a line sufficiently broad to 
cover practically every requirement. 


For the solution of a large number of the problems confronting 
the designing engineer, IRC has prepared the Resistor Chart 
which is yours for the asking. However, many special problems 
frequently arise requiring the “Know-How” of a trained staff of 
resistor engineers, which IRC has available. 


INTERNATIONAL RESISTANCE COMPANY 
405 N. BROAD STREET, PHILADELPHIA, PA. 
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AIRCRAFT MOTORS 


MOTOR “A”—Type D26410 is wound for 1/10 HP. 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 lbs. 
Weight without fan 2.01 Ibs. 


MOTOR “B”’—Type D31420: 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 
Diameter of shell 3.125” 
Weight as shown 5.02 lbs. 


MOTOR “C’—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 lbs. 
Weight without fan 4.68 lbs. 


MOTOR “C” is shown equipped with 2-pole “A.N.”’, 
connector. Motors “A” and “B” are shown with base for 
“A.N.” connector of the number of poles required. 


Above motors can be built as follows: 
Speeds up to 7500 RPM. 
Voltages 12 or 24 volts DC. 
HP range 1/100 to 1/3 HP. 
Weight and length vary with HP and speed. 
Mounting and shaft to specifications. 
Magnetic brake can be built into any of these motors. 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 
5305 Maurice Avenue Cleveland, Ohio 











creased activity the opportunity of making the use of 
thermostatic bimetal for certain conditions much more 
favorable than was heretofore possible. W. M. Chace 
Co., Detroit, Mich. 


PUMP FOR LIQUID OR GAS 


Consists of a flexible rubber tube which is alternately 
squeezed and released in a rocking, squeegee manner 
so that the liquid 
or gas is actual- 
ly breathed into 
and out of the 
tube, The liquid 
or gas is totally 
enclosed within 
the tube, which 
can be made of 
pure gum rubber 
or various acid 
and oil resisting 
synthetic mate- 
rials, thus being 
unable to come 
in contact with 
any metal part 
of the pump. 
Cleaning or ster- 





ilization can be accomplished without taking the pump 
apart. Solutions containing solids, whether abrasive 
or otherwise, cause practically no wear, since the inside 
of the tube is a smooth, continuous surface with no 
projections, corners, crevices or similar vulnerable 
places. No churning or agitation is caused by the pump- 
ing action. Noiseless in operation, the pump has a 
high efficiency and a sure, positive action with prac- 
tically no slippage, therefore being safe for use in ac- 
curate proportioning. Downingtown Mfg. Co., Huber 
Pump Div., Downingtown, Pa. 


FLOAT LUBRICATOR 


Insures adequate lubrication at all times and prevents 
oil waste, and deterioration or spoilage of material 


SSS 





caused by oil throw. For use on electric motors, pil- 
low blocks, textile and paper making machinery, pumps, 
air conditioning equipment, ventilating fans, gear boxes 
and wherever bearings and other machinery parts must 
be provided with an ample supply of lubrication. Con- 
struction consists of three simple parts: a base with 
an integral open air vent which extends part way up 
into the oil reservoir; an inverted bucket, or bell, fitted 
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* 1, LOW LOSS AT HIGH FRE- 
QUENCY 


2. .00 WATER ABSORPTION 


3. HIGH DIMENSIONAL STA- 
BILITY 


PLAX CORPORATION 


HARTFORD CONNECTICUT 


In the illustration above: A high frequency coil form; 


needed special and standard parts 





a standoff insulator, and insulating washers for high 


frequency use. 


Praaie shapes of Polystyrene* are 
serving the Nation’s needs. From intricate insulators and parts to 


simple tie rods, Plax is supplying the electrical industry with much 


machined to any degree of 


accuracy. Please write for detailed information. 


ELECTRICAL PROPERTIES 
of 
PLAX POLYSTYRENE 


Arc resistance (ASTMD-195-38T) see 210- 
250. Dielectric strength, volts/mil: 
005” thick = 3500 
010” thick = 2500 
015” thick = 2200 
.125” thick = 500-700 
Frequency Dielectric Power 
Cycles Constant Factor 
60 2.5-2.6 -.0001-.0002 
1,000 2.5-2 .0001-.0002 
1,000,000 2.5-2.7 .0001-.0004 


PLAX POLYSTYRENE — SHEET. ROD. TUBES 


PLAX METHACRYLATE— ROD AND TUBES 





PLAX ACETATE — SHEET. ROD. TUBES 
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APPROVED 


FOR AIRCRAFT- MARINE 
COMMUNICATIONS AND 
COMMERCIAL USE!! 





\\ D) 
A / 
AM Solderless Terminals, con- 


nectors, lugs, and bonding jumpers are 
fully approved for use in the Marine 
and Aircraft fields. 


The design of these thoroughly engineered 
electrical devices assure economy, effi- 
ciency and convenience in production. A 
few outstanding characteristics are listed 
below: 


1. greater flexibility of installation 


Za greater resistance to bending failure 
under repeated reversals of mechani- 
cal loading. 


« greater resistance to corrosion. 
= facilitates insertion of wire. 


« more intimate electrical contact. 


connection. 


= high safety factor for overload 
conditions. 


« greater tensile strength than required 


3 
4 
5 
6. greater mechanical strength of the 
7 
8 
by government specifications. 

9 


= quality of electrical joint can be 
determined by visual inspection. 





Aircraft-Marine Products, Inc., maintains 
@ research and experimental laboratory 
for new devices and uses and for your 
special problems having to do with elec- 
trical connections. 


Write today for Bulletin No. 11 —— a full de- 
scription of AMP Solderless Wiring Devices. 


AIRCRAFT MARINE PRODUCTS INC 





SOLDERLESS WIRING DEVICES 


AIRCRAFT-MARINE PRODUCTS, INC. 


Dep't C © 286 N. BROAD ST. © ELIZABETH, N. J. 





loosely over this vent; the reservoir proper, a glass 
dome, sealed to a metal collar by plastic porcelain 
cement which 1s impervious to acids, oils, water and 
heat; and two spring clips locking the oil reservoir in 
position. A felt gasket around the outside of the bell 
seats against the narrower neck of the glass dome when 
the reservoir is removed thus preventing waste of oil 
during refilling. Oil Rite Corp., 3466 S. 13th St., 
Milwaukee, Wis. 


PNEUMATIC VISE 


Combining the quick action of air with a positive grip 
on the work, this vise utilizes a single-acting air piston 
werking through leverage which furnishes greater 

power to the 

movable jaw. By 
using atrip 
valve and syn 
chronizing the 
opening and 
closing of the 
vise jaw with the 
movement of the 





machine, pro - 
duction is speed- 
ed up. Spring 
jig and special jaws, used with foot, hand, cam, air or 
electrically operated valves, speed up operation in mill- 
ing, shaping, planning, broaching, drilling, tapping and 
assembling, as well as on bench operations. Produc- 
tion Devices, Inc., Kast Hartford, Conn. 


ULTRA-HIGH-FREQUENCY TRANSMITTERS 
FOR TELEVISION AND FM. 
engineered and especially recommended for use in 
ultra-high-frequency radio transmitters, television and 





FM transmitters, as well as in miscellaneous applica- 
tions in the ultra-high-frequency range. Readily 
adaptable for use as a fixed tuning capacitor, for by- 
passing, blocking, coupling and neutralizing, and as 
an antenna series capacitor. Losses are extremely low 
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because of the highly refined sulphur compound utilized 
as the dielectric, the elimination of corona as well as 
the design and construction. Units available in 0.00001 
and 0.000025 mfd., in 10,000 volt and 0.00005 mfd. in 
5,000 volt. The case is grounded with single high- 
tension mica-insulated brass terminal. Aerovox Corp., 
New Bedford, Mass, 





INDICATOR LIGHTS 


F 
ast, clean cutting circular 
Saws, of high ; 

Peed stee/ : | | 
eel, i : 
rom ne eed so tions as well as applicable to other circuits, circuit 


For railway signaling equipment and aircraft applica- 


livery of many 
Stock. Other si 


to your speci 


$!Zes from breakers, line switches, 
ze€s made ¥ a ‘ ' 
etc. Works instantly 


fications. ; 
with remote motor con 





trol showing a_ plainly 
visible signal of “on” or 
“off.” Available for 24 
or 48 volt filament bulb, 
with which no resistor 1s 
used. Otherwise it uses 
a built-in 200,000 ohm. ' 
protective resistor, in se- 
ries with a neon lamp. 
The resistor prevents the 
lamp from blowing out 
on unexpected high vol- 





tages. Glows on cur- 
rents as low as 100 mi- 


) 6434 Cass Ave. 


DETROIT - MICHIGAN 


croamperes. Made for 
panels up to %¢ in. thick 





and ™% in. diameter knov 
mounting hole. Overall esl 
lengh 2 in, below panel, nee 

Among engineers, designers and executives responsible for the 7% 1n. above. Rating is 90 to 250 volt. Littelfuse. Inc.. 
motorization, wiring and control of metal-working machines, 4757 Ravenswood Avenue. Chicagr oe crea 
there continues to be an insistent demand for copies of the 5 of t] 
MACHINE TOOL . . Mow 
. _ : : ; ; MOTOR OPERATED NO LOAD TAP CHANGER beer 
ELECTRICAL STANDARDS For furnace transformers, and incorporating many new poir 

as adopted by the safety features, this new tap changer is operated by out 

outs 


National Machine Tool Builders’ 
Association 


LTHOUGH the issue 
“4% of ELECTRICAL 
MANUFACTURING in 
which these new code 
standards originally ap- 
peared has long since 
become exhausted, a 
few ready-for-file re- 
prints are still on hand. 


While the supply 
lasts, the publishers 
will be pleased to make 
copies available to 
qualified readers. 





Requests should be 
limited, please, to the 
number of copies that 
ean be purposefully 
used. 





remote control and is interlocked with an oil circuit 
breaker so that it cannot be operated while the trans- 
former is energized. Compartment doors are also inter- 
locked with the circuit breaker so that it is impossible 


The Gage Publishing Company 


1 1250 Sixth Avenue New York, N. Y. 
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I 3. Throws flexing action = from the Experienced Lord tlexibility in direction of vibratory thrusts and stability 

: bond into the rubber body, and vibration engineers in other dianatiann 

| 4. Eliminates any possibility of stress con- are available for con- Eliminate Fatigue—t:oush reduction o 
centration along the rubber-to-metal sultation on proper repeated stresses 

] bond, thus vibration control for | Speed Production—t:0.3» eimination o! 
5. Multiplying the useful life of the any type of mechani- yoo aa of the mounting bese cz mounting 
| mounting. cal equipment. z sinillitiatil 
i 









ADVANCED DESIGN FEATURES OF LORD MOUNTINGS 
make possible Efficient Vibration Control 



























Feature No.1 
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HE basic engineering principle in the control N N 


of vibration states that for a given load and 
known disturbing frequency, the degree of vi- 
bration isolation in any elastically mounted system 
increases as the deflection of the mountings in- 
creases. As a result of the practical application 
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of this basic principle to Lord Bonded Rubber Lord Bonded Rubber Mountings are made in Plate 
Mountings, many advanced design features have Form for supporting loads from a few ounces up to 300 
been developed. One of these important design pounds each, and in Tube Form for loads up to 1500 
points is the end shape which is clearly brought pounds each. Complete description of these mountings, 
out in the illustrations above and is one of the including load ratings and other operating character- 
outstanding characteristics of Lord Mountings. istics are given in Bulletin 104. Vertical Snubbing 


Mountings of the same types are produced for installations 
where heavy shock loads are encountered as well as vibra- 
tory forces. These mountings are described in Bulletin 


The Lord Mounting end shape design— 
1. Permits adequate deflection in shear 





under load. 103. Copies of this 
2. Allows sufficient clearance for free literature will be sent LORD MOUNTINGS 
shear movement in the vibratory range. on request. 


Con trol Vibration — through adequate 





LORD MANUFACTURING COMPANY... ERIE, PA. 


245 E. OLIVE AVE., BURBANK, CAL. 280 MADISON AVE., NEW YORK 520 N. MICHIGAN AVE., CHICAGO 
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BONDED RUBBER 










, - SHEAR TYPE 
; os BAL NatelS - FRACTIONAL H. P. 
PLATE FORM MOUNTINGS ne MOUNTINGS i TUBE FORM MOUNTINGS FLEXIBLE COUPLINGS 
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ANY DESIRED 
QUANTITY 


AMBER 
MICA 
PLATE 


Ideal insulation for Commu- 
tator Segments or other 
Fabricated Parts. 


A Thermoset Bonded Mica 
Plate available in any de- 
sired quantities in Sheets, 
Punched Segments or 
Punched Parts. 


Samples for test purposes 
furnished on request with- 
out obligation. Write for 
complete information. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM. MASSACHUSETTS 















For installation where 
operating temperatures do not 
permit use of the standard Fenwal 
Thermoswitch, this high temper- 
ature control unit will find par- 
ticular application. Ruggedly constructed of high- 
grade steel and equipped with Ys" pipe thread for 
inserting temperature actuated element into medium 
to be regulated; thus leaving body of switch exposed 
to considerably cooler atmospheres. This feature 
makes for dependability and prolonged life. 





Adjustable operating range 300-1100°F. Rating 10 
Amp. 115 V; 5 Amp. 230V; also 25 Amp. 115V. 


Temperature range of standard Thermo-switch,—50°F. 
to 400°F. Definite slow vibrationless break. 1/10°F. 
Differential. Cartridge, “Hex’’, Flange, Block Head 
and total submersion types. Write ‘or full details. 


_) 
10 MAIN STREET 





to get into the compartment while the transformer 1s 
energized. Can be operated manually by a crank which 
is furnished with a dial type position indicator which 
is visible through a glass window located in the com- 
partment doors. For remote position indication either 
a self-synchronous type indicator is furnished or indi- 
vidual pilot lights for various tap changer positions, 
depending on what arrangement is most desired, Penn- 
sylvania Transformer Co., 808 Ridge Ave., North Side, 
Pittsburgh, Pa. 


AIR HEATER FOR OVENS 


For temperatures of from 750 to 1150 deg. F., the unit 
has a heating element consisting of a one piece nickel- 
chrome — ribbon, 
spirally = wound 
around heavy 
porcelain insula- 
tors. Rating 1s 
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5 kw. for oper- 
ation on 220 volt 
circuits. Com- 
plete heater is 
only 2% in. 
thick and re- 
quires a space 
12 by 33 in. for 
mounting. Use- 
ful for heating 
ovens or fur- 


ee 


ae 


naces for anneal- 
ing of aluminum, 
glass and other 
materials at such 
temperatures. 
Westinghouse Electric & Mig. Co., Kast Pittsburgh, Pa. 





ALL-ELECTRIC FLOATLESS CONTROL 


To meet the demand for liquid level controls free from 
floats or other moving parts, this system consists of 


AC. SUPPLY 






ARMATURE 


using the induction relay and electrodes which are 
suspended from electrode holders into the liquid to be 
controlled. The laminated core of the relay is “A” 
shaped. A primary coil “X”’ is fastened on the upper 
bar of the core and a secondary coil “Y” for the elec- 
trode circuit is fastened on the lower bar. An arma- 
ture lying below the legs of the core is connected to an 
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Weight: Approximately 124 ounces 


If ounces and inches count. . Clare type K 


Engineers who are faced with design problems 
in which space and weight savings are impera- 
tive will welcome these details of the Clare 


Type K d.c. Relay. 


As illustrated, it is extremely small, measur- 
ing only 1!."x 114" x }2", and weighs approxi- 
mately 123 ounces ... It can be furnished in the 
contact forms shown above with any number of 
springs, up to and including 12... coil voltage 
range is from 1.5 volts to 60 volts d.c....Con- 
tacts of either 18 gauge silver, rated one ampere, 
50 watts, or 18 gauge palladium, rated two am- 
peres, 100 watts can be furnished. 


In addition to the typical Clare “custom- 
built” features illustrated at the right, this relay 
has additional features worthy of your consider- 
ation... It is unusual in the fact that the design 
is such that the relay itself is capable of with- 
standing severe vibration. Therefore, no anti- 
vibration springs are employed... The screws 
by which the contact spring pile-ups are fastened 
to the heelpiece are tightened under pressure 


and secured into the heelpiece by a coating of 


Glyptol as an added precaution . .. All metal 
parts of this relay are specially plated to with- 
stand a 200 hour salt spray test. 


The size and weight of this relay is a very 
definite contribution to design problems and, 
like all Clare Relays, can be “custom-built” to 
meet your specific requirements. Write us re- 
garding them. We will make suggestions. In 
the meantime, send for the Clare catalog and 
data book. C. P. Clare & Company, 4719 West 
Sunnyside Ave., Chicago, Ill. Sales engineers in 
all principal cities. Cable address: CLARELAY. 





Spring insulators are made from special heat treated 
Bakelite that permits punching without cracks or 
checks and possesses minimum cold flow and low 
moisture absorption properties. Each Type K Relay 
s given a 1000 volt a.c. insulation breakdown test 


——= 
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The armature assembly, heel piece and coil core are 
made of magnetic metal carefully annealed. The 





armature assembly is available with either single or 
double arm. 





The small coil is equipped with a front spool head 
having a flat side. This locks the entire coil in place 
against the heelpiece, preventing it from turning or 
becoming loose. The screw holding the coil in the 
heelpiece is equipped with a split type lockwasher. 
The coil is carefully wound to exact turns on preci- 


sion machines. Coils can be supplied impregnated 


with a special varnish. They are covered with a trans 


parent acetate tape. Each coil shows data regarding 


resistance and type number. 





Uniform armature movement is assured by a hinge of 
““fatigueless’’ beryllium copper, heat treated and de- 
signed to provide a wide margin of safety, insuring 
long life under vibration and permitting millions of 
uniform operations. 





Contact springs are made of nickel silver to the man 
ufacturer’s specifications. The contacts are over-all 
welded to these springs by a special process. 





Spring bushings of Bakelite are designed, constructed 
and attached to the springs so that the small springs 
used on this relay are not weakened. Uniformity of r¢ 


lay operation and long service life are thereby assured 


CLARE RELAYS 


‘‘Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Industrial Use 
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The Electrical Contact Metal 


Perfected by Fansteel 


FOR TIMERS 
GOVERNORS 
VIBRATORS 
POLE CHANGERS 
AND OTHER HIGH SPEED, 
HIGH PRESSURE APPLICATIONS 


Many a manufacturer has found his way 
out of contact difficulties by changing to 
Fansteel Tungsten Contacts. 

Pure tungsten, as made by Fansteel 
exclusively for electrical contacts, has 
electrical and physical properties not 
found in any other contact material— 
extreme hardness and resistance to wear, 
high resistance to are erosion, low vapor 
pressure at high temperatures, total ab- 
sence of welding. 

Fansteel tungsten is made by hydrogen 
reduction. and is available in a number 
of grades. each developed for a particular 
set of electrical and mechanical 


requirements. 


Ask for Samples: Interested manu- 


facturers can obtain samples for 
testing. When inquiring, send sketch 
or blue print showing all essential 
dimensions and give all electrical 


FANSTEEL 


METALLURGICAL 
CORPORATION 
ELECTRICAL CONTACTS FOR ALL PURPOSES 
ee ce 
PLATINUM, FASALOY METALS, FASTELL METALS 
NORTH CHICAGO 
ILLINOIS 


specifications. 



















insulated arm carrying two contact bridges. When the 
armature is raised these bridges close or open the motor 
and electrode circuits, depending upon whether the con 
tacts are normally open or normally closed. The front 
bridge “A” 


cult, closes the circuit between the two electrodes, con 


referred to elsewhere as the holding cir 


nected to 3 and 4, causing the longer electrode to be 
The back bridge 
“B° closes the circuit to a motor starter or other load. 


come an extension of the shorter. 


or ac. only. When ac. from a power line is connected 
to 1 and 2 the primary coil sets up a magnetic flux 
which, following the lines of least resistance, circulates 
through the shortest path. This is through the bar of 
the lower coil as shown by wiring diagram shown on 
B/W Controller Corp., 2200 EF. 
Maple, Birmingham, Mich. 


the preceding page. 


SMALL AIRCRAFT MOTOR 


Designed particularly for low voltage use although it 
can be wound for operation on any voltage, this motor, 
for aircraft use, 
has power and 
speed without 
bulk and weight. 
Weight, 1% Ib. 
and measures 
less than three 
in. overall. Can 
be wound to de- 
velop 43 hp. at 
8500 rpm. Other 
ratings are avail- 
able in the same 
frame. All re- 
volving motor 





parts are dynam- 
ically balanced. Electric Motor Corp., Racine, Wis. 


RECTANGULAR CASE TUBE PRESSURE GAUGE 


For strong construction, greater accuracy and easy and 
accurate setting, this gauge consists of a one piece cast- 
ing supporting the bourdon tube, the gear and pinion and 
the pen arm 
shaft, making it 
possible to have 
the whole assem- 
bly installed in 
the case as one 
complete cali- 
brated unit. 
Thus, the re- 
placement prob- 
lem 1s simplified 
and the tube 
units can easily 
be installed in 
the field. An im- 


portant feature 





of this gauge is 
the method of 
sealing the ends of the stainless steel tubes which 
are used in the gauge for certain pressure ranges, 
wherein the original calibration of the tube = can- 
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Westinghouse “De-ion’ Motor 


Watchman Manual Starters 
for a-c Motors up to 7’ hp. 





Motor Watchman 
Class 10-100, Size 1 





















Quick-break action alone in a motor starter is not 


enough. For long uninterrupted life, it is important 


SPRING ACTION 
PREVENTS 
“TEASING” 


e to have quick-make action, too. Westinghouse 
“De-ion” Motor Watchman has both. No matter how 
slowly the toggle switch handle is raised to the “ON” 


position, as soon as it passes center, the positive- 








acting mechanism instantly exerts full pressure on It is impossible to “tease” 
| the contacts. There is no chance of contacts carrying 2 the contacts, even when 
, | the full starting load before they are latched to- jogging motors. Contacts — be =e par- 
e gether tightly. This two-way protection against arc- tially closed. Two heavy steel springs which are 
\ ing minimizes pitting and burning, increases contact under a constant 20-pound tension, give the 
a life. For complete information write for descriptive positive quick-make quick-break action. 
7 folder. Address Westinghouse Electric & Manu- 
7 ‘ facturing Company, East Pittsburgh, Pa., Dept. 7-N. 


nate 


J-21188-A 


Westinghouse 





LET EAGLE SOLVE YOUR 


PROCESS TIMING 
PROBLEMS 





A Complete Line of Timing or Counting Relays 
for Production Machines in Machine Tool 
Applications. 


EAGLE SIGNAL CORP. 


Moline, Illinois 
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Speed Your Repair Work 


WITH THIS NEW OAKITE 
SOLUTION-LIFTING 
STEAM GUN! 


Speed repair work on housings, bases, end frames, oil 


l 
L 


circuit breaker reservoirs, compensators and other large 
parts by first cleaning them the fast Oakite way. it saves 


time, money . . . gives you a better job. 


Used with Oakite materials, the Oakite Solution-Litting 
Steam Gun provides the TRIPLE COMBINATION of heat, 
mechanical force and detergent action that assures quick, 
complete removal of oil, grease, dirt and grime. No pumps, 
injectors or elevated tank required. Price $17.50, standard 
model, f. o. b., New York. Write today for FREE descrip- 
tive folder giving specifications, uses and other sizes 


available. 





OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 


Representgtives in All Principal Cities of the U. S. and Canada 








not be atfected, as might be the case if the tubes were 
closed by welding. Accuracy during operation is as 
sured by the wide hob cut pinion and the heavy gea: 
segment. Brown Instrument Co., Philadelphia, Pa 


DIRECT-CONNECTED ROTARY PUMP 


In standard capacities of 5, 10 and 20 gpm. and for 
pressures up to 100 psi., this pump will deliver rated 
capacity at an operat 
ing speed of 1800 rpm 
Standard units consist 
of pump mounted on 
hbedplate with flexible 
coupling for direct 
connection to an elec- 
tric motor, steam tur 
bine or gasoline en 
gine. Pumps for belt 
drive complete with 
tight and loose pul 
leys and belt shifter 
are also available. 





Furnished for use as original equipment on various 
tvpes of machines, the compact size of the pump re 
quires very small mounting space. A high-lft, non 
chatter relief valve is built in as an integral part of the 
pump casing, thus, the valve will by-pass the entire 
capacity of the pump without causing shock or end 
thrust on the working parts of the pump.  Self-prim 
ing and positive displacement, the pump is suitable for 
suction lifts of 27 ft., provided the liquid does not 
vaporize under vacuum or pressure. Not recommended 
for handling liquids having a temperature in excess of 
250 deg. F., but at lower temperatures it will handh 
practically any clean liquid. Blackmer Pump Co.. 
Grand Rapids, Mich. 


MULTIPLE DISC FRICTION CLUTCH 


For built-in application on shafts in machines requir- 
ing 14 to 5 hp. of power transmission at 100 rpm., this 
clutch is available in single 


Se 


multiple-dise design, as 
shown, or in a double de- 
sign employing a set of 
dises on each side of the 
shifter sleeve. In five sizes 
employing discs measuring 
71 


5 to 35% in. diam. for 
maximum working torque 
of 27 to 263 ft-lb. The 
smallest single design unit 
mounts a set of 11 active 


dises. The largest has 16. 





The dises are assembled at 
one or both ends, depending on whether the design is 
single or double and between each pair of inner discs 
is a separator spring which acts to spread the discs 
axially when the clutch is in neutral. The result is 
that there is no contact in this position and no tendency 
to drag, abrade, or heat. Dry or wet-plate operation 
is provided for by supplying the dise assembly with 
alternative dises of steel and self-lubricating bronze in 
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Here is something new for the Son of Heaven 


OMETHING new under the sun? 

Yes, sir'—lots of new products 
to speed up the drive against the 
Japs... 

New parts like this (for the time 
being their use cannot be revealed) 
are made possible by the use of 
INSUROK Precision Plastics. This 
part is but one of many new war- 
designed products developed by 
Richardson Plasticians. 

Because Laminated INSUROK 


can be machined to close tolerances 
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with existing equipment, it facili- 
tates sub-contracting—saves other 
critical materials for other impor- 
tant uses. Molded INSUROK, too, 
is serving with the air, land and sea 
forces because of its versatility and 
ability to meet the problems of the 
hour better, faster. 


The Richardson Company, Melrose 
Park, Ill.; Lockland, Ohio; New 
Brunswick, N. J.; Indianapolis, Ind. 
Sales Offices: 75 West St., New York 
City; G. M. Building, Detroit. 


INSUROK and the experience of Richardson 
Plasticians are helping war products pro- 
ducers by: 


1. Increasing output per machine- 
hour. 


2. Shortening time from blueprint to 
production. 


3. Facilitating sub-contracting. 


4. Saving other critical materials for 
other important jobs. 


5. Providing greater latitude for de- 
signers. 


6. Doing things that “can't be done.” 


7. Aiding in improved machine and 
product performance. 



















































































UT eet Bi-laa tea sti hd a 
entire exterior of motor frame. 


BALDOR offers you totally enclosed, 
dust-proof motors of Streamcooled 
design in integral sizes at same 
prices as standard motors. 


When you specify BALDOR, you get 
Special Motor features at NO EXTRA 
COST to you. 


(If required, Class 2, Group G, Underwriters’ label 
furnished at slight additional charge.) 


BALDOR ELECTRIC COMPANY, ST. LOUIS, MO. 


Representatives in Principal Cities 


ot hardened steel to 
run in lubricant in the second case. 


the first case. All discs are made 





Equipment in- 
cludes non-metallic shoes with studs, which are riveted 
ito the engaging lever to prevent wear in the shifter 
sleeve groove. Carlyle Johnson Machine Co., Man 


chester, Conn. 


MINIATURE PANEL INSTRUMENTS 


DC. and ac., thermocouple, and rectifier types of three 
and one-half-inch class for indicating volt and amp. are 
made with a chassis construction permitting only 
a change in cover to make up square, circular, flush 
or projection type instruments. For radio trans- 
mitters, control panels, industrial test units and gen 
eral test work in electrical laboratories. Capacities as 
low as 20 microamperes are available for de. meas- 
urement. Self-contained ammeters to 100 amp., de. and 


fac., and voltmeters up to 500 volt ac. and de are also 


available. Higher ratings may be obtained by using resis- 
tors, shunts, or transformers. On rectifier instruments 
the dial is calibrated in root mean sq. value with a sensi- 
tivity of from 1000 to 5000 ohms per volt as standard. 

These are used for measuring ac. values when low 
energy consumption is important. Thermocouple styles 
are available with either self-contained or external 
thermocouples developed for maximum overload and 
stability and are used for measuring radio frequency 
currents. Westinghouse Electric and Mfg. Co., East 
Pittsburgh, Pa. 


INSULATING VARNISH 


Developed to meet coil insulation requirements of gen- 
erators, this insulating varnish is a synthetic resin type 
cured by heat-induced chemical polymerization, It sets 
to an infusable flexible inert film of clear amber color 
and is high in dielectric and bonding strength. Of low 
viscosity, the varnish will not skin over or gum up 
equipment with an insoluble film and penetrates the 
deepest windings to completely fill) interior voids. 
Water and oil proof, it is not affected by acids or alkalis 
in ordinary concentrations. When cured, the material 
protects enamel coating on magnet wire, will not cor- 
rode uncoated metals, and guards against rust. In ap- 
plying to a winding, the unit is soaked until bubbling 
Winding is then drained and baked at 275 
to 300 deg. F. until thoroughly cured. Baking time 
depends on the size of the unit and usually ranges from 
6 to 24 hr. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


ceases. 


PLASTIC SPACERS 


To speed up mulling machine operations in the manu- 
facture of airplanes, locomotives, electrical equipment, 
pneumatic and precision tools, these plastic spacers are 
available in ten thicknesses, each with its own identify- 
Made in thicknesses from 0.001 to 0.020 in. 
with hole diainetérs as high as two inches with standard 


Ing color. 
keyways, the spacers will retain their thickness and 


ELECTRICAL MANUFACTURING 





es 











To industries converting to war production 
where magnet wire and coils are vital... 
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al Anaconda’s Central West plants still have unfilled capacity on 
magnet wire and coil production... for war work. In addition . 
g sey These Improved Insulations 
o to these facilities, they have experienced personnel to help solve Are Now Available 
a é i 
5 problems you might have with this phase of manufacture. Nylon —Vitrotex —and Formvar 
. Here is an opportunity to release your time so that it can be 
n ‘ r The commercial development of Nylon 
devoted to other important problems. Our sales offices, located : arwernane -_s 
st as er and Vitrotex insulations is in part the result 
: in all principal cities, are near you. Call ‘ 
’ ; of Anaconda research . . . research that 
\ today. A representative will be glad to ANAgONDA continues with redoubled effort produc- 
discuss your problem. —_— ing new products for war work. Of course, 
GENERAL OFFICES: 25 Broadway, New York City eustssmmnaiatie when peace comes, the benefits of this re- 
CHICAGO OFFICE: 20 North Wacker Drive symbolizes the best ef- search willbe ready for industry everywhere. 
, Subsidiary of Anaconda Coppe r Mining Company Gee 42288 
t, Sales Offices in Principal Cities 
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ANACONDA WIRE & CABLE COMPANY 
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CERRO ALLOYS 


for Prompt Shipment 


CERROMATRIX (Melting Temp., 250° F.) For 
securing punch and die parts, anchoring machine 
parts without expensive drive fits, for engraving 
machine models, stripper plates, chucks, short run 
forming dies and other metal-working applications. 


CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 
other purposes. 

































These two low-temperature-melting and expanding 
alloys are helping to speed up Production of war 
materials for the Army, Navy and Air Force. 





REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting & Refining Works 
ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA., Machine & Tool Designing Co. 
CLEVELAND, OHIO, Die Supply Co. 
DETROIT, MICH., Castaloy Corporation 
CHICAGO, ILL., Sterling Products Co., Inc. 
MOLINE, ILL., Sterling Products Co., Inc. 
MILWAUKEE, WIS., Harry C. Kettleson, Inc. 

ST. LOUIS, MO., Metal Goods Corporation 
KANSAS City, MO., Metal Goods Corporation 
NEW ORLEANS, LA., Metal Goods Corporation 
DALLAS, TEX., Metal Goods Corporation 
HOUSTON, TEX., Metal Goods Corporation 
LOS ANGELES, CAL., Castaloy Corporstion 
MONTREAL, CAN., Dominion Merchants Ltd. 
LONDON, ENG., Mining & Chemical Products, Ltd. 










CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET -~ - NEW YORK, N. Y. 


PIONEER GEN-E-MOTOR 
CHICAGO, ILLINOIS 


5S Warren Street, N. Y.. N.Y 
SIMONTRICE, New York 








evenness under all normal working conditions. Plas- 
tics Dept., E. I. duPont de Nemours & Co., Wilming- 
ton, Del. 


TERMINAL BLOCKS IN KIT FORM 


For specification where terminal block requirements are 
varied. These terminal blocks have been assembled in 





two kits. One contains 50 center barriers and terminals 
while the second contains five sets of end _ barriers, 
mounting brackets, marking strip, threaded through 
rod and other necessary hardware. Moulded parts have 
a tensile strength of 4000 Ib. per sq. in. Voltage break- 
down at 60 cycles (50 per cent relatively humidity) is 
approximately 375 volt per mil. All blocks that are 
assembled at the factory are subject to a 2500 volt flash 
test to ground. Curtis Development & Mfg. Co., 1 N. 
Crawford Ave., Chicago, Il. 


MIDGET BOOSTER 


Mounted in an iron box, 6 &* 6 & 4 in., this unit meets 
any unusually severe conditions of static electricity 





which may arise from the speeding up of machines 
processing defense materials. It consists of an in- 
ductance and a condenser connected in series. Both 
are especially designed and insulated to operate in con- 
junction with the static eliminating system. The booster 
is arranged so that it may be connected in the circuit 
or removed very readily. When connected, it gives 
quite an added voltage to the system without increas- 
ing the electric strain on the insulation of the power 
unit. In addition, it further decreases the slight shock 
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In its Water Boy Water Feeder and Low Water Cut-off, 
Maid-O-Mist, inc., Chicago, combine dependable, long- 
lived signal and control in small space with a Micro 
Switch actuated by a series of levers connected to the 
water level float. The normally open Micro Switch 
closes the circuit when the float rises to a pre-de- 
termined level. It opens again when the float recedes 
to a certain water level. The switch used is Type YZ-RB, 
a complete description of which is found on page 
1.03 of the new Micro Switch Catalog No. 60. 


Whether it is Low Water Cut-Off 


or Electric Furnace Input... . 


- MICRO SWITCH 


Solves the Problem of Small Space... 
Fast Action—Long-Lived Dependability 





in their input controller for electric furnaces and heaters, Wheelco Instruments Company, Chicago, 
use two Micro Switches for simplicity of design, accurate and dependable control. The switches 
are actuated by cams which are adjustable from the outside to provide any desired combinations 
of on-and-off time control. The switches used here ore Type BZ-RL25, fully described on page 


1.04 of the new Micro Switch Catalog No. 60. 


In both sensitive instruments and massive punch presses, you will find 
Micro Switch employed in countless ways to furnish millions of identical 
switch actions in a space no larger than your thumb. 


If your product should be more compact, if it should better “deliver the 
goods,” you should consider Micro Switch—its precise fast action, its 
ability to operate at exactly the same point each time for millions of oper- 
ations—as a better and more economical switch for your purpose than any 


you yourself can design. 

The Micro Switch measures only 11/16” x 27/32” x 1 15/16”"—weighs only 
one ounce—and operates on forces as low as one ounce and movement 
differences as small as .0002”. 

It is truly a David accomplishing a Goliath feat. It is listed by the Underwrit- 
ers’ Laboratories with ratings of 1200 VA loads from 125 to 600 volts A.C. 


MICRO (MS 


rrr 


Micro Switch can be supplied in a wide variety of housings. Accurately 
moulded Bakelite with a color-coded Plaskon top for use where no pro- 
tective housing is required—in steel with rugged actuators for heavy duty 
service—in die cast metal, sealed against dust, oil and water—in light weight 
aluminum for aircraft—and in heavy malleable iron for explosion-proof 
service. Each of these protective housings can be fitted with any one of a 
number of actuators, all designed to meet specific requirements. 


The Micro Switch Handbook Catalog No. 60 con- 
tains complete descriptions of all of these hous- 
ings and actuators, in addition to the wide range 
of electrical characteristics in which Micro Switch 
can be supplied. Send for this book and consult 
with Micro Switch engineers who are specialists 
in precision switching. 





Copyright 1942, Micro Switch Corporation 


facture by Micro 
Switch Corpo- 


SWITCH — 


Manufactured in FREEPORT. Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 


Micro Switch 


is a trade name 
indicating manu 





































HEINEMANN 


*‘he-Cirk-it”’ 
AUXILIARY BREAKERS 


HERE’S WHAT 
MAKES IT TICK! 

















Blow-out 
Core 8 
13 Arcing 
Main Line Chamber 
and Blow-out 14 Blow-out 
Contact 12 Plate 
11 Movable 
Contact 
, Toggle 


Main Spring 7 


Brass Tube 2 


and Pole Piece 
Phos. Bronze 


Spring 4 6 Armature 


3 Pole Piece 
5 Coil 


Movable 
Iron Core 1 


15 Load 
Terminal 


APPLICATION: *Re-Cirk-it" magnetic circuit 

breakers are the most inexpensive means of provid- 
ing ‘built-in’ protection agatnst burnouts due to overload, 
low voltage, short circuit or ‘locking’. Any type equip- 
ment using motors of 1 100 H.P. up to | H.-P. will be 
adequately protected by “Re-Cirk-it? Al XTLIARY 
BREAKER. 


PERATION: *Re-Cirk-it”? magnetic circuit break- 

ers operate on load current only. The current carry- 
ing capacity and the minimum and instantaneous trip 
points are not affected by changes in ambient tempera- 
ture thus assuring constant protection under all con- 
ditions. 


True Inverse Time Delay in hermetically sealed unit 
allows passage of high current while starting motor: yet 
continued overload above the minimum tripping point 
opens the breaker in time inverse to the ratio of the 
current. Instantaneous trip on short circuit opens the 
breaker ahead of circuit protective device. 


Send for Catalog 40 showing complete line 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1888 


99 PLUM STREET TRENTON, N. J. 


experienced if accidental contact is made. Simeco Co., 


4929 York Rd., Philadelphia, Pa. 


FLEXIBLE SHAFT UNITS 


Where a hard-to-reach drilling job is to be done, these 
units, with 45 deg. and 90 deg. angle heads, will prove 
useful. They are 
easily hooked 
up by simply fit 
ting the end of 
the shaft into an 
electric drill 
chuck, providing 
maximum angu 
larity with great- 
est strength and 
long life of both 
core and casing. 
Standard — shaft 
length for these 
units is 30° in. 
Built for heavy- 
duty service, be- 





ing tear-driven, 

full ball-bearing 
type and permanently attached to the flexible shaft. 
Spindle heads are threaded for adapters, 14-28 
thread, accommodating either stub or full length drills 
up to #30 size. Clearance distance, from drill center 
to outer surface of angle head housing, 3g in. Stow 
Mig. Co., Inc., Binghamton, N. Y. 


RELAYS FOR AIRCRAFT SERVICE 


Where lightweight and suitability for severe vibration 
conditions and operation at high altitudes are requisites, 





these relays, consisting of a high-voltage relay, two 
single-pole relays, two two-pole, and two three-pole 
relays, are available. The single-pole relay comes in 
two forms, one normally open contact and a two-circuit 
form with one normally open and one normally closed 
contact. The high voltage-relay is designed especially 
for use with aircraft radio transmitting equipment and 
two- and three-pole relays, provided in two forms, one 
with one normally open circuit per pole and the other 
with one normally open and one normally closed circuit 
per pole. These have a maximum continuous current 
rating of 25 amp. at 12 or 24 volt. All are designed 
for use in a wide range of ambient temperatures from 
minus 40 C. to plus 95 C. Suitable for use at rated 
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F one of your problems is springs—dependable 
| springs, that you must have in reliable quantities 
to keep your production at its peak—perhaps we 
can help you. 

With our organization running in smoother-than- 
ever form we are producing more and faster and 
better products—to help you produce more, faster 
and better. We've learned short cuts and through 


WHAT TYPE 
DO YOU NEED, 
HOW MANY 
AND 
WHEN? 


experience have accumulated “know how” that is 
saving much time, trouble and headaches. 

That is why we feel that your seemingly tough 
spring problem may find an easy answer here at 
Accurate. If you will show us what type—how 
many—and when you need springs or wireforms, 
we'll come up with answers you may find pleas- 


antly surprising. 


Send for the new Accurate “Handbook of Technical Data”. 
It's handy, compact, informative. You'll be glad to have it. 


ACCURATE SPRING MFG. CO., 3817 W. Lake St., Chicago, Illinois 
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Ruggedly Constructed and Adaptable 


To Your Exacting Government 
Specifications 


HE STANCOR PROFESSIONAL 
SERIES TRANSFORMERS are unique 
and conservatively designed to meet the 
most exacting needs. May be mounted 


with terminals either above or below 


mounting surface. When _ sub-panel 
mounting is used, cabled wiring is easy, 
providing quick assembly, wiring and 
testing. All are tropic impregnated, then 


potted in moisture-resistant compound 


for trouble-free service. 


The extreme flexibility of these STANCOR 
Transformers makes them highly 
desirable for use in production runs of 
communications equipment, amplifiers 
and many other electronic devices. 


SEND IN FULL DATA ON YOUR TRANS- 


FORMER PROBLEMS FOR PROMPT QUOTATIONS 
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current at altitudes from sea level to 40,000 ft. and are 
corrosion-proof, meeting Navy 200 hr. salt-spray tests. 
Good for mechanical frequencies of 5 to 55 cycles per 
sec. at 449 in. maximum amplitude applied in any direc 
tion. General Electric Co., Schenectady, N. Y. 





ELECTRON MOTOR CONTROL 


Full control over rpm. is obtained from zero to basic 
speed or above and no other starter or switch is neces- 
sary. No rheostats 
used. High efficiency, 
low cost, long life. 


Delivers constant de. 

to shunt field to main- 

tain torque, while | 
armature voltage can 

be changed to any 

value without wave 

form distortion. Units 


available from 4 hp. 
up to 200 hp., any : 
voltage. Easy to op- 
erate, low upkeep. 





Unit shown, 1 hp. } 

lectron Equipment h 

Corp., Palm Springs, 4 

Calif. ‘ 
SMALL 


CIRCUIT BREAKER 


To meet the specifications of a number of aircraft man- 
ufacturers, this small circuit breaker, for the protection 





i 
- 
$ 





of airplane lighting, motor, radio and control circuits, 
has retained all the mechanical features of the larger 
unit but has been reduced in size and weight by ap- 
proximately 50 per cent, measuring 234 in. long x 
32% in. high and 0.865 in. wide and weighing but 
41% oz. Maximum capacity is 50 amp. It operates 











on circuits up to 28 volt de. while interrupting capacity 
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Here they come—those tough, little mechanical mus- 
tangs of steel—the speedy reconnaissance cars of our 
armed forces that you’ve heard so much about. 


And YOU Republic customers “chipped in” your 
silicon steel to help build them. 


For Republic Silicon Steel—the same steel that you 
otherwise might have been using to build motors, 
generators and transformers for civilian use—is now 
needed for the manufacture of electrical equipment 
for jeeps, trucks, tanks, airplanes, merchant and 
naval ships. Even now you may be using this product 
in the fabrication of electrical goods for Production 
for Victory. 


Republic Silicon Steel long has been recognized 
throughout the electrical industry for its uniformity 





* Reg. U.S. Pat. OF. 


OTHER REPUBLIC PRODUCTS INCLUDE CARBON, ALLOY AND STAINLESS STEELS + ELECTRUNITE* TUBING » UPSON BOLTS, NUTS AND 
RIVETS UNION COLD DRAWN BAR STEEL AND SHAFTING « PIPE SHEETS » TIN PLATE * ROOFING « TRUSCON STEEL BUILDING PRODUCTS 


soritine 






Official Photograph Ist Armored Division 


of electrical properties—which mean uniform per- 
formance for products in which it is used. It has 
demonstrated, too, that its flatness speeds automatic 
press feeding and combines with uniform temper to 
produce flat, easy-to-stack laminations with a mini- 
mum of wear on punching dies. 


If you are engaged in the manufacture of priority 
electrical goods, these qualities plus freedom from 
die-clogging scale will help you speed up needed 
production. For performance—for output—for econ- 
omy—always remember Republic Silicon Steels. 


REPUBLIC STEEL CORPORATION 
General Offices: Cleveland, Ohio 
Berger Manufacturing Division ¢ Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Building, New York, New York 






SILICON STEEL—a product of 


REPUBLIC STEEL 








Silver for Stability 


Callite products and Clark Controller Co. 


devices enjoy a reputation for stability — earned, 
among other things, through conspicuous heavy 
duty service. It is axiomatic that trouble-free service 
starts at the source of materials. Impressive then, is 
the choice of Callite silver alloy contacts for vital 
breaker-point surfaces requiring cardinal durabil- 
ity and jolt-absorbing stamina. 


In the relay pictured above, Clark Controller Co. 
specifies Callite contacts —for this manufacturer, 
like others who guard their prestige jealously, relies 
confidently on the dependable, uniform quality of 
Callite precision production. 


If high-speed, uninterrupted make-and-break op- 
erations are important to you—always specify 
superior Callite contacts. Whether your contact re- 
quirements are for screws, rivets, composites, inlays 
or special forms .. . in tungsten, molybdenum, silver, 
platinum or alloy combinations of these metals... 
Callite can serve you today on near-normal sched- 
ules. Callite Tungsten Corporation, 547—39th Street, 


Union City, N. J. Branches: Chicago, Cleveland. 
Cable: “Callites”. 


All our materials are subject to priorities. You will 
facilitate production and expedite deliveries by 


supplying properly executed Preference Rating 
Extensions with your orders whenever available. 





CALLITE 
TUNGSTEN 


Keep ‘em rolling with 


CALLITE 
CONTACTS 


is 3,500 amp. 





Fully electro-magnetic and with definite 
instantaneous trip point entirely independent of its time 
Not affected by sudden and ex- 


delay characteristics. 


treme changes in temperature. 
Heinemann Circuit 


resistant to shock. 


Trenton, N. J. 


CONTROL MOTOR 


Vibration proof and 


Sreaker Co., 


High torque proportioning control motor with built in 
limit switches and potential dividing rheostat. Output 


shaft 1s 


driven by 


shaded pole 





induction 


motor 
through gear 
reduction of 
machine cut, 
heat - treated 
gears. All 
oil-submerged 
units have op- 
erating mech- 
anism com- 
pletely sub - 
merged in oil 
and sealed in 
die-cast case. 
For operating 
butterfly 
valves, multi- 
ple ratio fuel 


valves, and regulation of dampers, air conditioning 


and other processing and drying systems. 


Colman Co., Rockford, Tl. 


LATCHING RELAY 


Jarber- 


To operate on any nominal voltage under 125 ac. or 


125 dc., 





pole, double throw. 


is also 


double throw. 


available. 





this relay, with electrical release, 


is double 


A similar single pole double throw 
Dimensions are for double pole, 
Height 34, in. x 134 in. wide x 1 in. 
deep and 1%¢% in. x 234 in. x 1 in. for single pole, 
double throw. For specification in a small space. Allied 
Control Co., Inc., 227 Fulton St., New York, N. Y. 
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This catalog,crammed with pic- 
tures, descriptions, tables, specifi- 
cations, etc., consists of an up- 
to-the minute listing of a most 
complete line of G-E Insulating 
Materials. 


This new sample 
packet contains six 
colored samples of 
G-E Varnished Tub- 
ings with descrip- 
tions and a complete 
listing of available 








sizes. 
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Demands Quality Insulations 


INSULATING MATERIALS 


CENFRAL® 2 
fLecrn, 
FRICTION tape” % 


Production equipment today demands the extra protection of the best in 
insulating materials. Time and labor lost on repair and maintenance jobs 
due to ordinary insulations must be eliminated. 


As one of the largest manufacturers of electrical goods in the world, we 
recommend G-E Insulating Materials to you only after exhaustive tests with 
our own electrical equipment. They do an excellent job for us. They will 
do the same for you! 


SEND THIS COUPON TODAY! 











GENERAL ( ELECTRIC 


a ; : , 

g General Electric Co., Appliance & Merchandise Dept., 

B Section M622-12, Bridgeport, Conn. 

: Please send me the following: 

8 © G-E Insulating Materials Catalog [) G-E Varnished Tubing Sample Packet 
4d 

8 Name......... 
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Which Moln BEST MEETS YOUR PRODUCT’S NEEDS? 


That the engineer-designer of complete, 
electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 
purposes) may be well-informed regarding those 


power sources offered by advertisers in ELEc- 
TRICAL MANUFACTURING the following tab- 
ulation is presented at frequent intervals. 


Merely select the desired ac. (single or 
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polyphase), dc., universal or torque motor 
classification (by letters A, B, C, D or E, as 
indicated) and you can instantly identify the 
variations in which these are made available. 
Thus, either the complete offerings of an indi- 
vidual manufacturer or the availability of any 
desired feature or characteristic through any 











of the group of motor makers is quickly known. 


For any such additional information as 
may be required, qualified readers are invited 
to write our Director of Reader Service. 

For the addresses of companies herein 
listed please refer to the “Guide to Buying” 
section of this issue. 
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“xtra quality and extra dependability 
have always been an integral part of 
Ohmite Resistance Units. Electrical and 
physical fitness for heavy-duty service in 
exacting applications are built-in from 
the very beginning. Research, engineer- 
ing, testing, production and inspection 
all work together to make Ohmite Prod- 
ucts always a little better. 


As a result, Ohmite Rheostats, Resist- 
ors, Chokes, Tap Switches readily meet 
today’s requirements. They are widely 
used for military, electronic, scientific and 
industrial purposes. 

The wide range of types and sizes 
makes it easier to meet each need. Many 
stock items. Units produced to govern- 
ment specifications or specially engi- 
neered for you. Let Ohmite engineers 
help you. 

SEND FOR CATALOG AND EN- 
GINEERING MANUAL No. 40 
Write on company letterhead for 
complete 96-page guide in 
the selection and applica- 
tion of Rheostats, Resistors, 

Tap Switches, Chokes and 


Attenuators. 





































OHMITE MFG. CO., 4806 Flournoy St., Chicago, U.S.A. 
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PRACTICAL ELECTRONIC WAYS 





Continued from p. 37 


For certain types of resistance spotweld controls, it 
is necessary to time quite accurately the various steps 
in the operation. To accomplish this, there are grouped 
on the same panel a number of timers which auto- 
matically operate one after the other to complete the 





Sta-Hi mat former incorpor- 
ating electronic time delay. 


Fig. 8 


sequence. A typical control might consist of five sepa- 
rate timers operated in tandem with timing periods 
somewhat as follows: 

1 A time to build up pressure on the 
electrode before welding power is applied; adjustable 
from 

2. A “cool” time between individual power pulses ; 
adjustable up to % sec. 


“squeeze” 


4 to 1 sec. 


> 


3. A “total weld” time adjustable through 2 ranges 
up to 5 sec. 

4. A “hold” time, up to 1 sec. to permit the joint to 

solidify and cool before pressure upon the work-holding 
fixture is released. 
| 5. An “otf” period, up to 1 sec. (or more) to permit 
the pressure to be released, the finished piece to be 
removed, and the new piece inserted. A “non-repeat”’ 
switch can be thrown if it is not desired that the cycle 
repeat automatically. 

\ll of these timers may be set quite quickly and 
simply by small knobs conveniently grouped and clearly 
calibrated on a small control not much more than a foot 
square. (lig. JOA) It seems almost like a time study 
man’s dream for obtaining maximum operation and 

efficiency froma machine. This form of sequence con- 


ELECTRICAL MANUFACTURING 


No Supplementary Closures 
Required 


INGS and after running it on test over four years, 
nine hours a day, five days a week, writes:—‘“‘we 
have added no grease to either bearing and have ob- 
served no leakage”’. This test motor is still running, 
with the same results. 


Regardless of the angle of the shaft—horizontal, 
vertical, or in between—the ““CARTRIDGE”’ BALL 
BEARING seal, with its long flange, minute clear- 
ance, recessed inner ring construction and multiple 
grease grooves, KEEPS THE GREASE IN AND 
THE DIRT OUT. 

Thoroughly tested in our own laboratory over a 
protracted period, and in the field under continu- 
ous duty, the “CARTRIDGE” BALL BEARING 
has demonstrated not alone its value but its 
SUPERIORITY. 

One of the largest motor manufacturers equipped 
a vertical motor with ““CARTRIDGE”’ BALL BEAR- 


Adopt the fully-sealed “CARTRIDGE” BALL 
BEARING as absolute protection against leakage, 
neglected lubrication, and dirt and grease contam- 
ination. It also eliminates numerous supplementary 
closure parts, machining operations and variables, 
and speeds up production. Moreover, it has con- 
venient regreasing and inspection features. 


Write for the Catalog. Let our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 
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TOP OF PLATEN 


, PF? 


CHROMALOX 
STRIP HEATER 


CHROMALOX COVER 
CARTRIDGE UNIT 
slip fit in hole. 


plastic molding 


vm CHROMALOX 


SP 


ELECTRIC HEATING UNITS 


In heating movable platens electrically, the most obvious ad- 
vantage is the entire elimination of flexible pipe lines or joints. 
Almost equally of advantage, however, is the fact that electric 
heat has no reasonable temperature limitations, and a plastic 
molding press so equipped, with little or no trouble can be 
arranged to meet higher temperature requirements. In many 
cases, steam heated presses have been converted to electric heat 
to supply increased temperature need. Another factor is the 
close temperature control possible only with electric heat, re- 
sulting in finer finish and greater uniformity of product. 


To install 
STRIP HEATERS 


The base of the platen is 
milled to admit the strip heat- 
ers, spaced sufficiently wide 
apart to admit of clamping 
screws between each strip 
heater, which tightly clamp 
the heaters to the platen. A 
clearance of .005+ should 
be allowed between base and 
platen to insure closest 
contact between heaters 
and platen. 


To install 
RING UNITS 


The application is similar to 
that above, except that circu- 
lar grooves are provided in 
the platen base to receive the 
ring units. The base is also 
cut away directly over the 
terminals. Clamping screws 
are provided at suitable inter- 
vals between the two ring 
units. A drilled hole in the 
platen accommodates the 
thermostat. 


To install 
CARTRIDGE UNITS 


These units may easily be ap- 
plied in a solid platen by 
drilling and reaming holes so 
the units will make a good 
sliding fit. As terminals pro- 
ject beyond the platen, a pro- 
tecting terminal cover of sheet 
stock may be fastened by 
screws to the side of the 
platen. When platen and base 
are separate the units are held 
in semi-circular grooves in 
each part, clamping screws 
completing the assembly. 


rTP PT TT 
a 2 ee 


HOLE FOR 
THERMOSTAT 


TERMINAL 


Have you a molding problem involving heat? All difficulty may dis- 
appear if you consider electric heat. Wiegand engineers will work with 
you at request, and submit authoritative data. No obligation. Mail 
the coupon with your letterhead, for detailed electric heat information. 


EDWIN L. WIEGAND COMPANY 
7530 Thomas Bivd. 


Pittsburgh, Pa. 


Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 
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-9 \JAN Norman grinder with magnetic control and 
electronic time delay for automatic operation 


trol, of course, is adaptable to many other similar in 
dustrial uses. 

The resistance welding industry, by its precise con 
trol of the joining of such metals as aluminum and 
stainless steel has made possible fast and economical 
fabrication of the modern automobile and airplane. But 
this precision, in turn, has been made practical by the 
use of long-lived and reliable electronic control. Here 
the close co-operation between the welding machine 
manufacturers and the electrical manufacturers has re- 
duced the size and cost of the electronic control equip- 
ment until the electronic panel and adjusting devices 
are now installed conveniently and compactly within 
the welding machine itself. (Fig. 10B) 

It is difficult for those who have not kept up-to-date 
on this rapidly expanding method of fabrication to ap- 
preciate the tremendous precision with which immense 
amounts of electrical power are handled in a modern 
electronically controlled welder. Aluminum is one of 
the best conductors of both heat and electricity, yet 
sufficient power is applied so accurately that two sheets 
placed between the electrodes will melt at their adjacent 
surfaces. Or stainless steel sheets may be fused to- 
gether so rapidly that the heat has no time to penetrate 
to the outside and destroy the stainless and rust-re- 
sisting properties of the surface. By substituting wheels 
for the contact points a series of “spot” welds may be 
overlapped as a seam to produce a continuous water- 
tight joint at 20 in. per min. or a mechanical joint at 
120 in. per min. or better. Fine nickel-chromium alloy 
wire or inch-thick steel slabs can be jointed. Reports 
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Here is a LIE DETECTOR for SPRINGS 


SPRING NEWS 


When the heavy DC current passes 
axially through the cross section of 
the specimen a circular magnetic 
field is produced. The action of the 
currentis only instantaneous, so that 
the magnetic field disappears when 
the magnetic reluctance is uniform 
throughout the cross section. How- 
ever, any break in the circular path, 
such as would be produced by a seam, 
creates a bipolar permanent field at 
that point. Fine iron powder dusted 
on to the specimen will be held in 
ace only where this field exists. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 


I IRE used in making springs is usually 


subjected by reliable spring makers to a 
number of tests... by Hunter, for example. 
to a tensile test, twist test, bend test, hard- 
ness test—and many others. Yet even these 
tests do not reveal a category of defects 
known simply as “seams”. The detection 
of seams involves a scientific method known 
as Magnaflux inspection. Sketchily, the 


procedure consists of magnetizing the 
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HUN TE HR 


spring, powdering with iron “dust”, and 
inspection. This method is used to test 
samples of wire, for “jump” inspection of 
springs, and occasionally for 100% inspec- 
tion. A lot of fuss to make over a spring? 
Not at all. Hunter makes such tests to 
catch flaws and learn why they occur, to 
aid in improving materials, to deliver the 
best springs scientific manufacture can pro- 


duce for you. 
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a. THE CLOCK operation of motors makes vitally 
important even the choice of so small a thing as brush 
cable and brush lead pigtail rope strand. That’s why it pays 
to know the range of these wires supplied by Roebling. 


On the repair bench, too, Roebling Brush Leads are 
extra-flexible, easy handling, fast terminal attachment; they 
save valuable time in soldering and setting up. 





JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY 
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BRUSH CABLES 

Use Varnished Cambric when pos- 
sible; it is more oil-resistant than 
rubber, and suitable for higher 
operating temperatures. Available 
in many constructions, in addition 
to No. 4 shown. Rope-laid con- 
ductor makes it extra-flexible. 
Varnish cambric with or without 
cotton braid separator, covered 
with a smooth lacquered braid. 
Color-coded thread included for 
easy identification. 


BRUSH LEADS — Available in 
all sizes, round or 
flat constructions. 
Prompt shipment of 
war orders. 





Branches and Warehouses in Principal Cities 


show that in many cases parts can be joined by re- 
sistance welding at one-tenth the cost of rivets or other 
fastening means. 

For the heavier work 10,000 amp. at 550 volts may 
be required. This is in the order of magnitude of the 
power required to fly a “flying fortress” bomber, to pull 
a crack passenger train, or to drive a large merchant 
ship. Yet the electronic control turns this on full and 


Fig. 10 





ELDING con- 

trols may be of 
several types. A- 
This sequence panel 
for pulsation welding 
contains five inde- 
pendent time delay 
circuits. B—Resist- 
ance welder control 

panel. 





off again, to apply the exact amount of heat needed at 
exactly the right spot with an accuracy of one-half 
cycle or 0.008 sec.—without movement, noise, or wear. 

Recent electronic welders have been designed to draw 
their energy from the line at a moderate rate, to store 
it as electromagnetic or electrostatic energy until enough 
has been obtained, and then to discharge it into the 
weld, thus avoiding drawing too heavy an instantaneous 
load from the line. Other electronic circuits have been 
designed to compensate for the line voltage drop which 
may occur when such a heavy load is drawn. 

Resistance welding is not the only application for 
these circuits. For instance, a maker of permanent 
magnets found that the heavy current, accurately met- 
ered by electron tubes magnetized them in the most 
uniform and satisfactory manner. 

Arc welding also calls on electronic power to operate 
the electrode feed motor at the proper rate to secure 
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Focus ON THE ELECTRIC MIXER... you re getting warm! 
Of course it squeezes orange juice and whips up cake 
batter ...so what? 

What can this mixer reveal to you about America’s fu- 
ture? Concentrate on its elegantly streamlined motor 
housing ... there's your clue. But suppose we let Robert 
Heller explain its significance... 

“In redesigning the Gilbert Kitchen-Kit, the aim was 
to use plastics, not only because they add so much aesthet- 
ically to a product, but also because they offer major 
manufacturing economies on a mass-production basis. At 
first, plastics couldn't be ‘engineered’...motor heat and 
vibration ruined each plastic housing that was tried. 
Finally, we solved the problem with a special Durez plas- 
tic of extremely high heat resistance and tensile strength. 
In the engineering world...this meant plastics had passed 


another milestone on the road to the future. For this 


DUREZ.. -plastics ‘that fit The job 


DUREZ PLASTICS & CHEMICALS, INC. 


JUNE 1942 


A CLUE TO THE FUTURE FOUND IN THE KITCHEN! 





ROBERT HELLER, Industrial Designer 


radially-designed Durez plastic 
housing eventually will be applied 
to many kinds of motors with cor- 


responding increases in efficiency 





and production savings.” 

Here is the biography of what you might be pleased to 
call a simple kitchen gadget. Yet it explains the part that 
plastics will play in developing America’s post-war econ- 
omy ... after they have contributed their share in helping 
to win the war. As the war-effort rolls on... new Durez 
phenolic molding compounds, phenolic resins, new for- 
mulae emerge from our laboratories... headed straight 
for the military production lines. These constant im- 
provements in plastics are vital to all industry which 
must plan for America’s peace. Would you like to keep 
pace with developments? A request on your letterhead 


will bring you Durez Plastics News. 
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1166 WALCK ROAD, N. TONAWANDA, N. Y. 
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Fig. 11 
Specify 


LOUTHAN 


SX-1 STEATITE 


THE SUPER TALC BODY 


for 
Radio 
COMMUNICATION EQUIPMENT USE 
-—--f 


LOW LOSS INSULATION a —-.— 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 








FLECTRONIC control for the electrode feed in an 

automatic arc welder. The control panel is 
shown at upper left, the feed motor at the top, and 
the power panel for feed control and the arc 


Submit samples or draw- within the base at the lower right. 


ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


“‘Ceramic Specialists Since 1901”’ 


EAST LIVERPOOL, OHIO, U.S.A. 





A 


REPR ESENTATIVE 
of compact, readily 
to be integrated-within- 
the-product units. A 
Thyratron speck detect- 
or built for the Interna- 
tional Business Machines 
Corporation. B—Frac- 
tional horsepower motor 


MOTOR- PROGRAM SWITCHES control built for the 
DRIVEN Waterbury Farrell Com- 





For controlling sequence operations, 
such as a battery of compressor motors 
or pumps, a series of solenoid or motor- 
operated valves on refrigeration units, 
sprinkler systems, pasteurizers, and the F : , Ke 
Whe end meny ete: pupecns. A best results from an automatic welding head. ( Fig. 11) 
variety of units are available to suit This type of equipment is widely used in the fabrica- 
the particular needs of any system. ° i 
Our engineers will be glad to provide 





tion of large tanks, pipe, cans, etc. Besides the usual 


Write for Bulletin detailed recommendations on specific reduction in maintenance expense, the smooth control 
“CONTROLS for INDUSTRY” foPosed installations, with no and rapid response of the electron tubes make it pos- 
obligation. 


sible to deposit metal 2 to 3 times as fast as by manual 
means and 10 to 15 per cent faster than by other auto- 
matic methods. The arc starts 3 to 10 times as quickly 


a fy 2 i] e Q - C 1] i Ww AN C 1] Sd gal N Y without appreciable hunting. 


A thyratron detector, (Fig. 12A), to indicate meta! 
1216 ROCK ST. e ROCKFORD e ILLINOIS dailies 
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pany. Fig. 12 B 








from of 
ically i 
bilized 
nene i. 
will 
brittle 





MINERAL OIL. Most 
tracing papers are treated 
with some kind of oil. 
Mineral oil is physically 
unstable,tends to"'drift’’, 
never dries completely. 
Papers treated with min- 
eral oil pick up dust, lose 
transparency with age. 


VEGETABLE OIL, chem- 
ically unstable, oxidizes 
easily. Papers treated 
with vegetable oil be- 
come rancid and brittle, 
turn yellow and opaque 
with age. 


ALBANITE 

is a crystal- 

clear synthet- 

ic solid, free 

from oil and wax, physically and chem- 

ically inert. Because of this new sta- 

bilized transparentizing agent Alba- 

nene is unaffected by harsh climates 

will not oxidize with age, become 
brittle or lose transparency. 








MERCURY 
PLUNGER 


RELAY 


SOLVES MOST 
PROBLEMS 


HIGH SPEED 
OPERATION 


CORROSION AND 
DUST PROOF 


MERCURY TO 
MERCURY BREAK 


ONLY ONE 
MOVING PART 


MAINTENANCE 
FREE 


NO AC HUM 
OR CHATTER 
























































This maintenance free 
e H-B relay is available 
normally closed or normally 
open. Will operate in any po- 
sition within 45° of vertical— 
accurately and with precision. 
Fool proof in operation it can't 
get out of order. When the coil 
is energized, the plunger is 
pulled downward displacing 
the mercury in the tube. This 
floods the contact and the cir- 
cuit is closed. When the coil 
is de-energized the plunger 
immediately floats to the top 
of the mercury, thereby open- 
ing the circuit. 


The H-B relay is avaiiabie in a 
diversity of mountings includ- 
ing a completely housed unit. 
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STORAGE BATTERIES 





Continued from p. 64 


spring cover and valve, which keeps out impurities but 
allows gas to escape, permits the addition of water and 
electrolyte, as in renewal. 

Cells are assembled into batteries mechanically by 
means of tapered connections, and mounted in painted 
wooden trays. A larger battery consists of a number 
of connected trays. The cells are formed by a series 
of cycles of charge and discharge. Heat dissipation is 
provided for in the tray assembly where there are free 
air spaces on all sides of the individual cells. 

When the specific gravity of the electrolyte falls to 
between 1.160 and 1.170, through loss of potash due to 
gassing on charge, solution renewal is recommended by 
first discharging the cells at normal rate to zero volt- 
age and, after short-circuiting (for not less than 2 hr.) 
groups of not more than 5 cells, dumping out the old 
solution. Without permitting the cells to stand empty, 
they should be refilled at once with new electrolyte and 
charged at the normal rate for 15 hr. 


CHARGING STORAGE, BATTERIES 


ANUFACTURER’S instructions always should 
be followed for each specific type of battery.* 
An idle, charged electric storage battery is comparable 
to a leaky bucket in that it always is losing some of its 
charge through local action. Consequently it requires 
a little charging now and then, or constant charging at 
a low rate, to keep it fully charged. This has been ac- 
complished successfully in service by trickle charging 
in connection with emergency lighting and in stand-by 
work as in railway signal service and, if the battery is 
doing work, the load is compensated thereby. 

In all phases of charge and discharge, the electro- 
lyte’s specific gravity, temperature, and the battery 
voltage are the chief guides. A lead-acid storage bat- 
tery is fully charged only when the specific gravity of 
the electrolyte and the voltage increase no further. 

lead-acid storage cells seldom are discharged com- 
pletely and when they are they should be recharged 
immediately. In a discharged lead-acid cell, the acid 
may be forced from the plates at a high time-rate be- 
cause of the presence of sufficient lead sulphate in the 
plates, thus permitting a strong charging current to be 
used. As the charging current continues at the same 
strength, however, the supply of lead sulphate in the 
plates (from which the sulphuric acid is drawn) is 
diminished so that acid may not be obtained at the pre- 
vious time-rates, hence gassing will occur as described. 
Consequently it is advisable in some instances to taper 
the charging current from a relatively high rate at low 
charge to a relatively low rate at the finish, as may be 
accomplished with a properly proportioned charging 
voltage. 

Equalizing charges are given storage batteries, month- 
ly for floating service—weekly when the batteries are 

*A “Battery Testing Chart,” giving very complete infor- 
mation, is issued by the Association of American Battery 
Manufacturers. 
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MILLIAMPERES 


thtte RECORD- 


LECTRICAL instruments have been called upon to 
do a big job—and that is the kind of job that Simp- 
son Instruments are built to handle. 

This fact stands out in the Simpson record. Try to 
find a Simpson model that has not been a complete 
success. Try to find a Simpson Instrument that has 
failed to do its job properly. Can you think of any 
product for which a better record could be cited? 

If your requirements are vital enough to give you the 
right to buy instruments, they are vital enough to 
deserve the best. 

On their record — past and present — that means 
Simpson! 


SIMPSON ELECTRIC CO.., 5200 Kinzie St., Chicago, Il. 


















High Sensitivity Tester 


Here is a typical example of Simpson leadership. 
At 20,000 ohms per volt this tester is far more sensi- 
tive than any other instrument in its price range— 
covers a wide range of unusual conditions which 
cannot be checked by ordinary servicing instruments. 
Six voltage ranges—O-2.5, 10, 50, 250, 1000 and 
5000 V.—both AC and DC. Current readings from 
V2 ohm to 10 megohms. Five decibel ranges, —10 
to +52 DB. 


h- ae 
INSTRUMENTS THAT STAY ACCURATE 


or- 
ery 
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AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 
for A-C. CIRCUITS 


Speed Ranges up to 16 to 1 
Sizes —1 to 30 hp. 





1. DIRECT DRIVE. Fewer 
parts, lower cost, and less 
space needed because the 
drive is direct. No interme- 
diate speed-changing device. 
Get power closer to where 
you want it. Streamline your 
machine design. 


2. SPEED CONTROL CON- 
VENIENCE. No limitations. 
You can place your speed- 
changer and start-stop button 
at any point to which a wire 
can be run. Control is within 
easy reach. 


3. FROM A-C POWER SOURCE. 
All these advantages can be 
had ata low pricethrough the 
““packaged‘’ V *S Speed Con- 
trol unit. Mount it anywhere. 
Connect it by three wires to 
a 3-phase a-c power circuit. 





Other Production Aids. Quick stop- 

ping, reversing, speed-setting, safe 

speeds for threading, ample starting 

torque with smooth acceleration. 
Get Bulletin 310. 


eae Vg am aliet lee a tei lsat lcm eer 


1088 IVANHOE ROAD «+ CLEVELAND, OHIO 
Sales Offices in Principal Cities 





SCREWS 


> For 50 Years Manufacturers , 
& of Screws, Stock 










Screw Machine Work 
Sheet Metal Screws 
Wood Screws 
Case Hardening 
and Plating 


Developments 
made for your 
industry 


ae for 


KEENE, NEW HAMPSHIRE 
INCORPORATED 1892 





recharged daily after a considerable amount of dis- 
charge, as in vehicle propulsion. This is done to pre 
vent lead sulphate from remaining in the plates for a 
considerable period. It stops the pores in the active 
material from becoming clogged therewith and with 
resulting loss of capacity and deterioration. 

Batteries continually floated across a load circuit of 
substantially constant voltage to give the battery a volt- 
age of 2.15 volts per cell at 1.215 specific gravity of 
electrolyte in lead-acid cells provides an automatic com- 
pensation for temperature variations, the increased 
charging current offsetting the corresponding increased 
local action, 

Too high an initial charging rate causes acid to leave 
the plates faster than it can diffuse into the electrolyte 
of lead-acid cells in the absence of gassing, thus caus- 
ing stratification of the electrolyte which, however. has 
little effect upon the battery performance. 

With some exceptions, alkaline batteries are charged 
much as lead-acid batteries are charged although, of 
course, sulphating does not have to be considered nor 
does gassing loosen any active material. 

Batteries are charged at constant current and also by 
taper current which latter is quite satisfactorily obtained 
with a constant bus voltage of 2.00 volts per cell. Since 
gassing cannot dislodge the active material, although it 
causes some loss of potash from the electrolyte, the 
charging current need not be reduced as full charge is 
approached, thus permitting a full charge in not more 
than 7 or 434 hr. after discharge to the equivalent of 1 
volt per cell at the normal rate. 

If the temperature of the electrolyte does not exceed 
115 deg. F., the cell may be boosted at high rates dur- 
ing brief periods of idleness, varying from 5 times the 
normal rate for 5 min. to twice the normal rate for 1 
hr. with the solution at the proper level. Boosting 
should be discontinued at once if frothing at the filler 
opening occurs. 

Overcharging causes no harm but, on the contrary, 
is recommended under specific conditions, as in trickle- 
charge service. It permits a variable number of cells 
for various voltages. When these cells are charged 
along with the unused ones the latter must be over- 
charged, but without injury. A fully-charged battery 
can be overcharged at the normal rate for half an hour 
without a change in the battery voltage. 





AND SO THEY SAY 





Continued from p. 68) 


must, can and will do more. Until victory is ours we 
must forget any differences that may arise between 
management and labor, or any other groups. 
“Winning the war and winning the peace are the 
same. We do not detract from the war effort as we 
begin now to lay the foundation for peace. Progress 
now in one direction means success in the other. 
“When final victory comes, the demobilization of 
the world’s greatest war structure will bring problems 


| as perplexing and as vast as the war itself thrusts upon 


us. We must prepare now to meet these problems.” 
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BLUE RIBBON RESISTORS 


The immediate acceptance and widespread use of 
our Blue Ribbon Resistors exceeded our expecta- 
tions. Designed on modern lines, compact, efficient 
and tough,—they offer more than just higher watt- 
age ratings for unit space required. 

The resistance wire is accurately wound on a 
Steatite core and the ends are brazed to terminals 
of any of our numerous types. Standard mounting 
is by means of an aluminum thru-bar which is in 
contact with the entire internal surface of the 
ceramic core. This thru-bar distributes heat uni- 
formly along its entire length,—eliminating hot 
spots normally found in tubular resistors with con- 
ventional mountings. 

Our mounting studs are riveted to the ends of 
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PATENT PENDING 





the thru-bar, and tend to conduct heat to the 
mounting surface —they are designed also as spacers 
when two or more units are stacked. This resistor 
and its mounting form an integral unit. Blue 
Ribbon Resistors cannot rotate or loosen. They are 
easily mounted in a minimum of space. They are 
the last word in ceramic core-vitreous enamel 
construction and design. 

Intermediate taps, adjustable contact bands, 
non-inductive winding, non-standard lengths and 
ratings. 

There are important exclusive advantages in 
other types of resistors and rheostats made by us. 
Please consult us. 


HARDWICK, HINDLE, Inc., 
Newark, N. J., U.S.A. 


“MICRO-PROCESSED” 
TE RTT 
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"Micro-processing’’ makes I-S Beryllium 
Copper Springs unique—springs are made 
on machines of our own design—heat treated 
with special I-S technique—controlled and 
tested by the exclusive Carson Electronic 
Micrometer which measures accurately to 25 
millionths of an inch WITHOUT PRESSURE. 


HERE'S WHAT YOU GET IN I-S COIL SPRINGS 


1. Longer service life because of higher endurance 
strength. 

2. Improved performance by elimination of set, drift 
or fatigue. 

3. Corrosion resistance fully equal to bronze. 

4. Close tolerances that reduce inspection delays. 

5. Exceptional abrasion resistance when desired. 

6. Safe operating temperature 100°F. higher than 
bronze. 

7. Reduce power loss and temperature rise in current 

carrying parts. 





MATERIAL IN STOCK 

Mase 

OF PREFERENCE RATED 
ORDERS 


Send for your copy ‘of 
Bulletin #4 which gives full 
details of I-S Micro-proc- 
essed Beryllium Copper 
Springs. 


2° PROCESSED” Write for data 


sheets or send us 
your blueprints. 
Wecanquickly an- 
swer your inquiry. 


let 1-S experts 
heot treot your 
beryllium cop- 
per. Overnight 
service if re- 


quired. 


BERYLLIUM COPPER SPRINGS 


INSTRUMENT SPECIALTIES CO., INC., “"ses** 
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FASTENING UNITS 


(Continued from p. 49 


The plug is made of a suitable plastic material, so the 
threads of the tapped hole cut their own threads in both 
ends of the plug, thus creating sufficient drag to pre- 
vent the screw from working loose. 
SET SCREW POINTS IN SEVERAL FORMS 
pe JW set screws are made in sizes ranging 
from No. 4 wire size to 2 in. diam., and are fur- 
nished with several different types of point, depending 


on the application. These are designated as cup, flat, 
cone, oval, half dog and full dog (Table IV). Cup 


\ 


|. 


7 
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_ aid in attaining more compact constructions and 

more accessible adjustments in machine design 

applications, hollow head screws are furnished in a wide 
variety of shapes and sizes. 


point set screws, because of their general utility, are 
the ones most commonly used. They are generally em- 
ployed where the quick and more or less permanent lo- 
cation of pulleys, collars, etc., on soft steel shafts is re- 
quired. They may also be used for any other applica- 
tion where semi-permanent location of machine parts 
is desired and the cutting-in of the sharp edges of the 
cup point is not objectionable. 

Flat point set screws are usually employed where 
frequent resetting of one machine part in relation to 
another is required, with the least amount of marring 
or damage to the part against which the screw point 
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to get ‘em rolling... 3.5. 


How much will efficiency of a blooming 
mill be cut by the failure of a single 
commutator segment in one of its 
motors? How much will plant output 
suffer from similar failure on a big 
generator? 


Remember, each of these segments 
measures only a fraction of an inch — 
but if three or four fail, the equipment 
will go out of service! If only one fails, 
its efficiency will drop—a drop that 
America’s horsepower can’t afford in 
these days of peak demands. 


Round -the-clock operation of motors 
and generators throughout industry 
gives you no choice. Only the best in 
insulation is good enough. Built-up 
mica segments must not fail — must 
pack maximum toughness and dielec- 
tric strength into minimum space. 


That’s why it pays — whether you are 
building, using or repairing electrical 
equipment —to call on Insulation 
Headquarters. In almost 50 years of 
research at Mica Insulator Company, 
we have covered in detail the applica- 
tion of mica to every insulating need... 
learned how it can best be built for 
your specific requirements. 


We start with raw mica from our own 
mines — the richest deposits in the 
world. Then, build it up and fabricate 
it with the skill and methods that only 
a pioneer can acquire. The result, our 
engineers are prepared to recommend 
and supply you with the right insula- 
tion for each service — insulation that 
keeps motors and generators running 
longer and with less maintenance. 


call on 


ive ? [ for the right insulations 


202 Varick Street, NEW YORK. 3600 W. Van Buren St., CHICAGO. 1276 W. 
m 3 Third Street, CLEVELAND. Representatives in principal industrial centers. 
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A LESS-EXPENSIVE, MORE EFFICIENT 
SUBSTITUTE FOR SCARCE MATERIALS 


This hard vulcanized fibre insulation 
material can be machined and formed 
with ease and precision. It possesses 
high, dielectric and mechanical 
strength, and is resistant to acids, 
moisture, alkalis, corrosion, etc 
Available in tubing in standard 
lengths for those engineers and 
manufacturers with their own fabri- 
cation facilities. Quick deliveries 
on any quantity if the job is allo- 
cated to us 
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bears. They are particularly suited for use against steel 
shafts or other steel parts which have been hardened. 
Cone point set screws are especially adapted to applica- 
tions where the permanent location of one machine part 
in relation to another is desired. The cone point is al- 
| ways spotted into the part against which it bears, and 
| the included angles of spot and point are made to co- 
incide closely in order to attain the maximum holding 


| 
| 
| p wer. 
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| 
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CHARACTERISTICS OF MACHINE BOLTS, 
CAP AND SET SCREWS 






Thread | Length 
Type of Screw Diam.-In -In Material | Uses 
Hexagonal ie 5 
Socket No. 4 to 14 14 to 8 Chrome nickel] 
Multi-spline alloy steel,) Punch, Ta 
C Socket No. 4to 14% 4 t0 6 high carbon|, nd ig 
Jap 
Sas Hexagonal ee. brass.|work, a 
Head 44 tollg Wto6 ia. alumin-| ou =a 
= a> —1+ m 
Flat Head 14 to 3% 34 t03 um, bronz | conidia 
a ; , €,/assemblies 
Button Head 4to%4 =| 3% to 3 Ietc. lof all kinds 
Filister 
Head 14 to] 34 t0 5 
iPorctable 
lelectric 
Hexagonal tools, tex- 
Socket No. 4t02 | !¢to3 Nickel alloyjtile ma- 
Multi-spline No. 4102. 1¢to03 steel, highichines, 
Socket carbon steel,\dental 
Set . aluminum, /equipment, 
: Square . 5 
Screws oi li copper-silicon|paper box 
Head 4tol5g to 12 
: ; : alloy, brass,jmachines, 
Slotted- 4 bronze, etc imetal and 
Offset No. 4 to 14 is to 13 \forging ma- 
lchinery, 
bearings, 
pulleys, etc. 
Hexagonal, Alloy steel,|All types of 


Round, 
Machine/|Square and 
Bolts |Counter- 3, to 144 
sunk Heads 


stainless steel,|machine 
brass, bronze |fabrication 
34 to 30 -opper - sili onjand assem- 
alloy, etc bly work. 


|Retention 

land loca- 

ition of 

|spring strip- 

Stripper Hexagonal Jie tO 54 1to7 Nickel alloy|personpress 

Bolts Socket Also 

attach- 

cams, 

links and 

|| levers on 
machines 


\tools. 
for 


jing 


steel 


(val point set screws are sometimes employed as sub- 
stitutes for the cup point types, but are generally seated 
by spotting into the part against which they bear. They 
are also useful where frequent adjustments must be 
made as, for example, in applications where a groove is 
cut for the reception of the screw point. Such a groove 
is, of course, of the same general contour as the point 
of the screw and may be cut either annular, lengthwise, 
or in any other direction with reference to the machine 
part involved. 

Half dog point set screws are primarily intended for 
applications involving the permanent location of one 
machine part in relation to another. The screw point 
the diameter of which is the same as 

This prevents undue play which com- 
bined with excessive vibration would tend to wear the 
hole to an elliptical shape and thus destroy the solidity 


is set in a hole, 
that of the point. 
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HOSKINS 
CHROMEL 
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ELECTRICAL HEATING ELEMENT 


WIRE 
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@ TO FIT YOUR PRODUCT 


“Hubbard” Made Parts Like These are used at vital 
spots in almost every type of mechanism and finished 
product. They are made from steel, brass, bronze, and 
other metals—in all kinds of sizes, shapes and forms— 
heat treated, spot welded and assembled when required. 


























B Cleveland Cap Screw 


HEXAGON head cap 

screw at left (A) is 
furnished with American 
Standard coarse threads. 
Screw at right has fine 
threads. (B) Showing di- 
versity of finished types of 

cap screws. 
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of the connection. Half dog point screws may also be 
employed for the same uses as flat point types, and in 
some instances may be found preferable to the latter. 
Full dog point set screws are intended for the same 
types of application as half dog screws and are installed 
in a similar manner. They are not extensively used. 
Several types of hollow-set screws are available with 
self-locking features. One unit is furnished with a 
knurled cup point so designed that it offers no resist- 
ance when the screw is being tightened up, but digs 
into the machine part when subjected to any backward 
turning force due to vibration. Another set screw is 
furnished with two knurled threads which are located 
near the top. When the screw is set up, these knurls 
572 CENTRAL AVE. ¢ PONTIAC, MICH. — engage the threads in the tapped hole and resist any 


tendency of the screw to loosen. <A third type of set 
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N TODAY’S rush production schedules, ready availability 

is an outstanding feature of the Torrington Needle 

Bearing. Thanks to a program of steady expansion, Needle 

Bearings can be delivered promptly in standard sizes and 
types on all priority orders. 

But the features that first won industry-recognition for the 
Needle Bearing are now important wartime advantages, too. 
See if you don’t agree that each one fills an immediate need, 
simplifying your product design and speeding production. 


YOU SAVE TIME installing the Needle Bearing. It is built as 
a single compact unit. One quick 
operation presses it into place 
in the housing. Here is modern 


THE TORRINGTON 


Cleveland Seattle Chicago 


YOU CONSERVE VITAL MATERIALS. The Needle Bearing’s 


COMPANY $= 
TORRINGTON, CONN., U.S.A. © Est. 1866 
Mokers of Needle and Bal! Bearings 


small outside diameter represents a material saving in itself. 


And this in turn enables you to reduce the size of surround- 


ing members, conserving still more materials for needed 
use elsewhere. 


YOU ELIMINATE EXTRA PARTS and assembly steps. The 
Needle Bearing stays in place without the aid of retaining 
rings, washers or end plates. And efficient lubrication elimi- 
nates the need for all but occasional renewal of lubricant. 
Both of which again save vital materials. 


YOU IMPROVE PRODUCT PERFORMANCE. The Needle Bear- 
ing’s high load capacity, low power consumption and long 
life make improvements possible in your product design 
and operation, reducing manufacturing costs. 

These advantages of the Needle Bearing—proven con- 
clusively in thousands of applications—can help you guard 
against production delays that are more costly now than 
ever. Find out from a Torrington engineer how easily this 
unique bearing, available for prompt shipment on priority 
orders, can be adapted to your 
wartime designs. Complete de- 


Los Angeles 


: * tails are available in Catalog 
design for today’s high speed New York Boston Philadelphia Detroit a “<< No. 117. Write, wire or phone 
a 


production line methods. San Francisco Toronto 


London, England 


for your copy today. 


 cysTOMeR’s ORDER 


oe 











Used in the feed boxes of 12-inch to 
18-inch heavy-duty and 17-inch to 
24-inch Regal lathes manufactured by 
The R. K. LeBlond Machine Tool Co., 
Needle Bearings reduce the need for 
maintenance attention, because of 
their simple, effective system of lubri- 
cation and their long life. 


R. K. LEBLOND 
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HIGH-SPEED OPERATION 


35 Torrington Needle Bearings are 
used in construction of 600 ampere, 
1,500,000 Kva outdoor type oil cir- 
cuit breakers built by Allis-Chalmers 
Manufacturing Company. Located at 
key points in mechanism, the Needle 
Bearings aid in maintaining high- 
speed operation. 


ALLIS-CHALMERS 





INCREASED EFFICIENCY 


Needle Bearings on power lift shafts 
and in universal joints on propeller 
shafts increase operating efficiency and 
conserve power in the No. 14 Case- 
Detroit Highway Mower. In addition, 
the Needle Bearings provide high 
load capacity for both oscillating and 
rotating service. 


CASE-DETROIT 





























FOR preciszon TIMING APPLICATIONS 


@ Available in a diversity of speeds to meet your voltage, 

frequency and torque requirements, Haydon timing motors are 

compact and easily mounted. Self-starting, synzhronous, com- 

plete with oil-sealed gear trains. Output shafts are double bear- 

ing equipped; back lash held to a minimum. Particularly adapt- 

able for industrial clocks, time switches, recording instruments, 
etc. Write today for descriptive data; no obligation. 


FOR PERFORMANCE, SPECIFY HAYDON 


HAYDON MANUFACTURING CO., INC. 
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‘Specify Agastats for 
wide flexibility 
in time delays! 





Different circuit combinations permit 
numerous timing effects—with a de- 
lay ranging from a fraction of a 
second to several minutes. The small, 
compact AGASTAT is designed for 


use in conjunction with any elec- 





trical apparatus or equipment re- 











quiring a delay interval. 
Simple field adjustment is possible by AS ET 
means of a thumb screw. Electrical 


Division, American Gas Accumulator 
Company, Elizabeth, New Jersey. 
Write for Illustrated Data 3N-4 


FOR DIVERSITY 
IN TIME DELAY 












OLD-FORG 
ING proc ess 
employed in mak- 
ing these chrome 
nickel alloy sock 
et screws provides 
against head 
breakage and 
other — structura! 
failures by retain 
ing the unbroken 
fibrous structure 
of the steel and 
obtaining a con- 
centration of 
metal at all points 
subject to strains 


Parker-Kalon 





a 


Standard Pressed Stee 


OR resisting vibration, set screws with self- 
locking features are available. Offest edges 
A) spring inward when screw is inserted, 
gripping work threads and exerting a resistance 


anv backward movement. Knurled 


threads on set screw (B) aid in resisting vibration 


once screw has been properly set 





Mfe 





oftset before hardening. 


MADE of cadmium plated nickel steel, these *” 


hexagon head aircraft bolts are heat treated 
to 125,000 Ib. per sq. in., min. tensile strength 
Sizes range from No. 10 to 14 in. diam 


ELECTRICAL 





MANUFACTURING 


screw 1s provided with a deeply slotted end which is 
When inserted in a tapped 
hole, the offset edges spring inward, gripping the work 
threads and exerting a strong resistance against any 
backward turning movement. 

For the retention and location of spring strippers on 
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REA MAGNET WIRE 


The brute strength of America’s powerful land-battleships is 
directed by fine, precision magnet wires in radio-communicating- 
systems and other energizing and controlling mechanisms. This 
electrical equipment must not fail! Uncle Sam’s fighting men 
require the best that skill and modern production methods can 
turn out. 


Twenty-five years of experience and the most modern facilities 
in the industry combine to produce REA Magnet Wire for our 
Army, Navy and Air Forces... producing exactly what is wanted 
and delivering it with the greatest possible speed. When exacting 
requirements call for special wire, REA “‘tailor-makes” it to 


fit the job. 


Mis REA wire . . . with maximum uniformity, longer 
continuous lengths and superior spooling .. . is 
helping to speed up America’s Victory Program. 
If you have a problem relating to wire—procure- 
ment, engineering or production—contact REA 
for quick action! 


REA MAGNET WIRE COMPANY, INC. 


FORT WAYNE, INDIANA, U.S.A, 
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Remember ... . American Industry can do the job — let’s tear into it QUICK! 
on 
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OVER 45,000 
Sd UH Ca ES 
IN STOCK... 


Send blueprints or spec- 
ifications for quotations, 
you assume no obli- 
gation. 

























N ADEQUATE STOCK consisting of over two 
thousand types and dimensions, all embodying 
the engineering experience and research of CULLMAN'S 
many years in the field. Sprockets to fill special require- 
ments can be produced with accuracy and precision at 
low cost. Roller, block and high speed silent chains are 


carried in large inventories. Write today for the new 
CULLMAN Sprocket Catalog E. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO, 





STRONG 
TRAPS 


STRONG, CARLISLE & HAMMOND CO, CLEVELAND OHIO 


This trap provides fast two-way drainage on cookers and 
unit heaters. Mechanical operation of inverted bucket 
discharges condensate intermittently through one valve 
while a separate by-pass allows free passage of air and 
water until sufficient temperature causes the small 
Chace Thermostatic Bimetal strip to bend and close the 
second discharge valve opening. Wherever temperature 
is a factor, use Chace Bimetal for automatic action. 


W. M. CHACE CO. 


1608 Beard Avenue - - - Detroit Mich. 


















forming and combi- 
nation dies employed in the fabrication of sheet metal 
parts, stripper bolts or shoulder 
variably used. 
employed by machine designers as bolts for attaching 
cams, links and levers, and for the holding of other ma- 


press tools, such as the blanking, 


screws are almost in- 
In addition, they are being increasingly 


chine parts together. Head and body diameters on 
these screws are ground to accurate concentricity and 
are held to close dimensional tolerance limits. The 
heads are made of sufficient height to provide for die 
clearance even in cramped designs. Most types of 
stripper bolts are made of heat treated nickel-alloy 
steel and are provided with hexagonal socketheads, 
either knurled or plain. Shoulder diameters range from 
3g to 34 in., while shoulder lengths range from one to 
7 in. 

Among the companies active in the manufacture of 
machine bolts, set screws and cap screws and including 
those contributing information for this article are: Al- 
len Mfg.; Bristol; Cleveland Cap Screw; Continental 
Screw; H. M. Harper; Holo-Krome Screw; Lamson 
& Sessions; National Screw & Mfg.; Wm. H. Otte- 
miller; Parker-Kalon; Pheoll Mfg.; Republic Steel; 
Russell, Burdsall & Ward Bolt & Nut; Scovill Mfg.; 
Shakeproof; Samue) J. Shimer & Sons; Standard 
Pressed Steel; and Triplex Screw. 


THREAD GRINDING 


‘Continued from p. 40, 


The cam drum motor 
is a ball bearing, high starting torque motor with a 
built-in brake. 
ing flange type. 


out are also carefully checked. 


The truing device motor is a ball bear- 


ELECTRICAL CONTROL FOR FULLY AUTOMATIC 
OPERATION 


LECTRICAL control was adopted at the outset 

because fully automatic operation of the thread 
grinder was considered essential. Such control per- 
mitted the design of the machine in units controlled by 
limit switches connected to a central control panel where 
any desired cycle of operation could be produced with- 
out change of mechanical design. We have found 
that many different cycles are necessary for a universal 
thread grinder. We firmly believe that electrical 
maintenance is easier than maintaining mechanical de- 
vices needed to produce the same functions and cycles 
in a corresponding machine. 

We have been asked why we use a de. control circuit. 
This was adopted at the outset to permit standardiza- 
tion and stocking of panels of only 2 types, namely, 
115 and 230 volts, de. Any value of ac. voltage or 
frequency can be met by merely changing one con- 
tactor coil. Under present manufacturing conditions, 
this standardization is invaluable since it permits long 
range buying of panels. We have yet to encounter 
any objection from any customer. 
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Small Motor Starting Switches 


ACROSS-THE-LINE TYPE Tumbler Switches, without 
overload protection ... Give positive control for motors; 
especially suitable for oil burners, refrigerators, motor-driven 
machinery and lighting loads. 


These switches have rugged, durable mechanisms built to per- 
form with the sturdy integrity characteristic of Arrow-H & H 
Lines. Bakelite arc snuffers increase breaking capacity; kick-off 
release mechanically starts the switch blades in motion and pre- 
vents sticking; extra-heavy blades and contact jaws increase 
current-carrying Capacity. 


Different styles of mounting are supplied for a wide 
range of machine-design requirements. Separate switch units 
are available for installations in switch housings built into 
motor-driven machinery. 


No. 6808 (upper right) is a double-pole switch for single phase 
motors; No. 7808 (lower left) is 3-pole for 3-phase jobs. Also, 
the line includes 3-way, 4-pole and 2-speed reversing switches. 
All have horsepower ratings... Everything you may need in 
this line will be found in Motor Starting Switch Catalog 
No. 9-M on request. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN,., U.S. A. 
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lr you have an electrical-resistance 
measurement problem . . . this new 
Shallcross Bulletin undoubtedly will 
help you. 

Shallcross has so simplified instru- 
ments that their practical use is no longer 
confined to the Laboratory and Class 
Room. Shallcross instruments are effec- 
tive tools for mass production testing. 


Write for your copy of Bulletin D-10 
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INSTRUMENTS © RESISTORS © SWITCHES 


Tue development of new types of 
fighting equipment and the perfection of existing types calls for 
precision- made special fastenings of unprecedented variety and FF 
number. PROGRESSIVE is meeting this demand, speedily and \ 
efficiently, by virtue of more than 40 years of experience “special - k 
izing in specials’’. And while turning out intricate headed and t 
threaded parts for the implements of war we are learning new 
short cuts, acquiring new skills that will make PROGRESSIVE 
an even more valuable source of supply to you when Victory 
once again puts the emphasis on peace - time production. « 


THE PROGRESSIVE MFG. COMPANY 


Torrington, Connecticut 








The machine thus far described is known as the 
6 x 36-in. or 12 x 45-in. universal thread grinder : while 
representatives, we have found it desirable to incorpo- 


rate other control methods, too. 


UR INTERNAL thread grinder is an air-con- 
trolled machine using solenoid-operated valves to 


control the wheel head. This head swings forward for 





NTERNAL thread grinder, an air-controlled machine, using 
solenoid-operated valves to control the wheel head. Head 
swings forward for grinding and back to the truing device for 


truing the wheel. 


erinding and back to the truing device for truing the 
wheel. For normal work the truing is manually actu- 
ated but for a fully automatic cycle electrical program, 
control is needed to provide multiple truing. Such 
truing is necessitated by the rapid break down of the 
small wheel resulting from the proportional size of the 
work and wheel. In all other respects, operation of 
the internal thread grinder is essentially the same as 
that of the external. This increased need for wheel- 
truing on the’ internal grinder is due to the increased 
amount of the work that the small wheel has to do in 
relation to the size of thread being ground. 

The thread grinder is an excellent example of the 
important part the electrical engineer can play in the 
design of a machine requiring accurate control of a 
sequence of operations. The electrical equipment re- 
quired must be determined early in the design of the 
machine in order that proper location and space for 
each device may be provided. In the past, the machine 
tool designer has given too little attention to the elec- 
trical equipment needed for a finished job. Many ma- 
chine tools have inadequate provision for machine wir- 
ing, and most machine tools provide too little floor 
clearance for built-in controls. Planer controls use 
cabinets mounted on the floor beside the machine, and 
it is our opinion that all controls may be built that 
way in the future to allow easier access to electrical 
equipment. 
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Wagner Motors Step 


up PRODUCTION 


Motor performance must be diversified to meet the 
varying requirements of Production . . . but not 
bearing performance. No matter how large or small 
the motor, it is no better than its bearings. On this 
well-balanced motor that’s protected by an air-tight 
frame, for instance, not only is the right amount of 
horsepower turning wheels, but SXUGP’ bearings 
are insuring good starting performance, quiet and 
cool operation, a maintained uniform air gap, high 
efficiency and long life. An SSUS{* Deep Groove 
Ball Bearing takes thrust load at the front end 
while on the pulley end is an HLS Self-Aligning 
Ball Bearing with outer race free to adjust itself to 
variation in shaft length due to temperature changes. 
Bearing performance means motor performance, 
and motor performance means Production. _— 





























@ Built by Wagner Electric Corp. 
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Need High Vacuum Pumps? 


Stokes High Vacuum Pumps draw and maintain vacuum, 
within a fraction of a millimeter of absolute, continuously and 
economically. They require little power, only a minimum 
of maintenance. They are simple, rotary, oil-sealed, with 
only three internal moving parts. They have practically no 
clearance. Volumetric efficiencies are high . . . at 28-inches 
vacuum a Stokes Pump will do more than twice the work of 
a typical reciprocating pump of the same rated capacity. 

These pumps are widely used . . . for many processing 
operations. They provide the higher vacuum needed for 
greater efficiency in 


@ Processing heat-sensitive chemicals or foods 
at lower temperatures 


@ reducing oxidation in chemicals and metals 


@ more rapid drying with lower steam or hot 
water temperatures 


@ the complete desiccation of chemical, elec- 
trical or biological materials 


@ complete evacuation prior 
to impregnating or fumi- 
gating 


@ lowering processing costs 
and improving product 
quality 





Revised edition, combined 
catalog and Handbook on 
High Vacuum Practice, now 
ready. Conteins graphs, 
tables, facts, figures and much 
other helpful information. 
Ask for your copy. 


Stokes Pumps are built in capacities 
from 10 cu. ft. to 225 cu. ft. and 
most sizes are available from 
stock. Write or wire. 


F.J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney, P. O. 
in New York, Chicago, 


Representatives Cincinnati, 


Cleveland, Detroit 
Pacific Coast Representative: L. H. Butcher Company, Inc. 






Philadelphia, Pa. 
St. Louis, 


FLUORESCENT LIGHTING UNITS 





Continued from p. 54) 


the line to reverse the direction of the current flow. 
This reversal need be effected only two or three times 
a day to obtain satisfactory operation. 

The glow-switch starter is not recommended for 
lamps operating on direct current, but rather the use 
of the thermal switch starter for 40-watt lamps and a 
manual starting switch for larger sizes. The resist- 
ance needed for de. operation is provided in a venti- 
lated metal case with leads for connection into the line 
Lamps 
20-watt and smaller, also 65-watt, may be operated on 
120-volt circuits, but for the others a 220 to 250-volt 
supply is needed. Operation on de. may result in a 
decrease of useful lamp life and starting reliability and, 
as before mentioned, reduced efficiency but, on the 
other hand, color, quality and total light output com- 
pare favorably with ac. operation, and there is, of 
course, no stroboscopic effect. 

The combined efficiency of fluorescent lamps and 
their auxiliaries, that is, the relation of the lumens out- 
put to the watts input, is considered as the lamp eff- 
ciency. The true over-all efficiency, from the user’s 
standpoint, is that of the lighting as a whole. A high 
efficiency of the lamp and accessories is but futile if 
the light which is given off is not so applied as to direct 
it to the point or area in which it is to be employed. 
Satisfactory light application is accomplished by the use 
of reflectors and diffusers, or both, each of which must 
be specially designed for the particular purpose for 
which the lighting is to be used. 


as shown in the accompanying wiring diagram. 


The effectiveness of 
reflectors depends upon the material of which they are 
constructed, the shape in which they are formed, and 
the methods used for the diffusion of the light. 


CLEAR PLASTIC SHEET 


enV ela ae 
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Two types of plastic glare shields. A—Clear 


plastic molding. B—Inset barrier form. 


Certain standards for fluorescent lamp reflectors have 
been established by the Reflector and Lighting Equip- 
ment Institute and are known as the RLM standards. 
These standards require that lighting reflectors must be 
made of porcelain enameled steel and the housing shall 
have a protective coating. The steel shall be not less 
than 0.037 in. thick (No. 20 U. S. Gage), and the re- 
flector shall be covered with a ground coat of porcelain 
enamel to which shall be applied a second enamel coat- 
ing to completely cover the ground coat. The lower 


ELECTRICAL MANUFACTURING: 








BY THE THO 


Diamond G Lockwashers are ready for your order! 


USAND... 


Whether you order a4 thousand or a 


from .062” 


ID to 2 1/16" 


stands ready 
production line. 


out” basis to 
to give you 


help you produce 


lock washers- 


Every day 


... planes. 
civilian products. 


Tens 
plus the 


To speed deliveries of all kinds 
—stainless steel, bronze, 


sie el—send 


or phone for 


BY THE MILLION 


million . - - 
d G Service 


for America - -- 
quicker deliveries on high quality 


millions of Diamond G Lockwashers 
are shipped to plants turning out tanks .- - guns 


.. ships -- 


. and many essentials for 
day the Controlled 


ry Diamond G Lockwasher 


rapid delive 
America’s production lines - 
moving to keep ‘em 


flying. 


cadmium 
your order by 
Diamond G 


GEORGE K. GARRETT co. 
D & Tioga Streets 
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MERCURY 
SWITCHES 


MERCOID 


Assure Accuracy, Positive 
Operation and Long Life 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above, operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make’’ and ‘“‘break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 


Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 


Reet eee eee UCC 









% Clarostat either has it or will make it 
special—that resistor, control or resistance 
device best suited for your job. With wire- 
winding facilities second to none, braiding 
equipment, bakelite molding, metal stamp- 
ing and general fabrication, spraying, coat- 
ing, and precision electrical and mechanical 
craftsmanship, Clarostat is quite impartial as 
to types. You can be sure of getting that 
type which best fits your requirements. 

% Submit your problem. * Ask for engi- 
neering data. 


285-287 NORTH SIXTH STREET 
BROOKLYN, NEW VOREKE, U.S.A. 


°* OFFICES IN 


PRINCIPAL CITIES e 








section of the reflector is provided with a bead or flange 
to provide adequate stiffening. The reflecting surface 
shall have a reflection factor of at least 79 per cent. 
The housing for the ballasts, accessories and internal 
wiring, when made in the form of a channel for con- 
tinuous trough lighting shall be made of metal of not 
less than 20 gage. The shielding angle, that is, the 
angle made by a line perpendicular to the edge of the 





Curtis Lighting 





Curtis Lighting 





Brite Light Reflector 





Hygrade Syloania 


SOME of the complete units 

two 100-watt lamps. B—Diffuser-shielded 

showing details of diffuser form. C—Industrial, with 

two 40-watt lamps. D—Channel-mounted for continu- 
Ous row installation. 


A—Industrial type for 


type 


reflector and tangent to the lower edge of the opposite 
lamp will be 13 deg. below the horizontal, or 77 deg. 
from the vertical. 

Reflecting surfaces are also made of aluminum, or of 
steel with a baked coating of a synthetic material, glossy 
white and mineral hard, which has been developed to 
maintain, and not distort, the color value of the fluo- 
rescent lamp. 

Distribution of light is governed by the shape of the 
reflector, various shapes being employed for general 
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If you are working on the war program—and are 
looking for metals with special performance char- 
acteristics, or metals that can substitute for scarce 
materials try General Plate Laminated Metals. By 
permanently bonding different metals together Gen- 
eral Plate produces a wide range of laminated met- 
als that solve a number of problems—problems in 


conductivity, corrosion-resistance, workability and 
fabrication. General Plate Laminated Metals—pre- 
cision rolled to any accurate gauge—are available in 
flat stock, sheets, coils, tubing and wire, electrical 


contacts of all types, and special contacts fabri- 


cated to your own designs. Write specifying your 


problems, requirements and preference ratings. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostatic Bimetals. 


42 FOREST STREET, 
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Janette 


DEPENDABLE ELECTRICAL MACHINERY 


MOTOR GENERATORS 
20 to 6000 Watts—A.C. or D.C. 








BUILT TO SERVE YOUR NEEDS 


The ruggedly constructed Janette motor generators are used 
the world over because of their remarkable reliability. 


Since 1909, Janette has been building electrical equipment 
with outstanding success. Many vitally important indus- 
trial machines that MUST NOT FAIL, depend upon 
Janette apparatus. 


We build frequency changers, 25 to 60 cycles, as well as 
special and standard motor generators in two and four 
bearing types. 
OTHER PRODUCTS 
ROTARY CONVERTERS « DYNAMOTORS ¢ 1/509 to 
7% H.P. in D.C. and 3 phase A.C. MOTORS « 
MOTORIZED SPEED REDUCERS 


Janette Manufacturing Company 





Syl eres West Monroe Street Chicago, Il. U.S.A 


eles PRODUCTS 
gr AUTOMATIC RIVETING 
WR ee ee 


” your problem is fastening metal to 

metal, fabric to fabric, wood to wood, 
or any combination, you can do the job 
better, quicker, and at lower cost with 
Chicago Single or Multiple Rivet Setters. 
SEND SAMPLE ASSEMBLY OR BLUE PRINT 


Chicago manufacturers complete line of industrial automatic 
Single and Multiple Rivet Setters for tubular and split rivets. 
Al-o aircraft riveters for setting solid aircraft rivets. 


RIVET & MACHINE CO. 


9609 WEST JACKSON BOULEVARD 
BELLWOOD, ILLINOIS 









lighting, light concentration or light diffusion. The 
reflectors may have straight sides or sides which are 
curved to provide any desired result. 

Straight sided reflectors are used mainly for lighting 
by “troffers,” or troughs, which are mounted in the 
ceiling, the front edge of the reflector being flush with 
the ceiling line. Troffer reflectors, depending on their 
shape, will give a light distribution which is general, 
concentrating or semi-concentrating. Straight side re- 
flectors may also have a number of straight side sec- 
tions arranged to roughly correspond in contour with 
any desired curve. 

Curved reflectors, which are designed in various 
shapes, may be parabolic or cylindrical, and shaped to 
produce a distribution which is symmetric or asym- 
metric. The latter form of distribution is especially 
useful when the reflectors are placed at one side of a 
room and it is desired to distribute the light in a for- 
ward direction without side wall illumination. 

Reflectors must be made in lengths to correspond 
with the length of the tube, or tubes, which they are to 
contain. This places a limit on the length of a single 
reflector to that sufficient to take a 60-in. tube. When 
lights of greater length than this are required, the re- 
flectors are provided with open ends which may be 
connected in a continuous run of sufficient length to 
enclose as many lamps in a run as desired. In this 
case closing plates are provided to cover the open ends 
of the run. In other cases the reflectors, complete with 
end enclosures, are mounted end to end and carried by 
a continuous channel of the length desired. 

For general illumination it is customary to use two, 
three or four tubes which are placed in twin, triple 
or quadruple luminaires, each section of which provides 
what is virtually an individual reflector for each lamp. 
In luminaires for industrial use, however, it is more 
customary to place the tubes side by side, depending 
upon the single reflector for light distribution. 

In the foregoing paragraphs, open types of luminaires 
have been considered. For many applications, princi- 
pally non-industrial, a softening or diffusion of the 
light is desirable and, for this purpose, the luminaire is 
fitted with diffusion glasses. These may be in the form 
of straight plates so placed as to form a triangle with 
the base of the luminaire or they may be of semi-cylin- 
drical or partially cylindrical shape, completely covering 
the tubes and preventing direct glare. Such diffusers 
may be of sand-blasted, rippled or fluted glass. How- 
ever, while they successfully serve the purpose of diffu- 
sion, they entail a certain loss in light efficiency. Dif- 
fusers of transparent plastics are also used for the same 
purpose. 

Side glare that might be objectionable is eliminated 
by the use of louvers which may be of two types. The 
internal louver consists of a series of cross partitions 
placed in the reflector at right angles to the tubes, their 
use being effective in preventing the escape of glare 
from the sides of the reflectors. Louvers of steel or 
plastics are also made to be placed over the opening of 
the shade and accomplish the purpose of breaking up 
the glare in all directions, since their sides are arranged 
so as to forma series of diagonals or squares. 

Diffusion and glare prevention are also accomplished 
by the use of plastic shields which may readily be at- 
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MANY LARGE COMPANIES ARE NOW TAKING A CENSUS 
OF EMPLOYEES’ CARS AS PART OF NATION'S PROGRAM 
TO GET 40,000,000 WORKERS TO THEIR JOBS ON TIME 


VOLUNTARY TRANSPORTATION COMMITTEES 
TO ROUTE FULL CARS TO WORK ARE SET UP 
BY PLANT EMPLOYEES IN EACH COMMUNITY 


The problem of getting 40,000,000 workers to their 
jobs is being taken over by America’s car 
owners. Neighbors are already doubling up 
to go shopping, to take children to school, 
to go to work... but not enough of them! 
Your company and your employees can co- 
operate by taking a census of workers’ cars. 
Here’s how you can do it in your com- 
munity: (1) Fill out cards, like the one 
shown here, (2) Sort cards by residential 

districts, (3) Select sectional committees 
to act as traffic control groups for each 
district to assure equitable use of cars, 
(4) Route full cars to work on every 
shift. Details can be worked out 
quickly by you... your workers 
... your community. The impor- 

tant thing is to start today to get 

every last mile of use from our 

Cars, Our gas, our tires! 































Make a map like the one above, on which to chart the routes for 
each residential district. Dots indicate workers’ homes; circles indi- 
cate workers with cars. 


This card is a sample guide. Make changes to suit your needs. Reprint 
or copy form on filing cards for each worker to fill out and turn in to 
your Transportation Committee. 





ZY 

ZZ 
Trolleys can’t do it ALONE. Even with stag- Buses can’t do it ALONE. They're already Trains can’t do it ALONE. Alrhough every 
gered work hours to level off transportation taxed to their full seating capacity. And railroad is cooperating 100%, many of 
peaks there aren't enough trolleys to take enough vital steel and rubber can’t be spared America’s mighty war production plants 
America’s millions to work. to build enough new buses. can’t be serviced by trains or subways. 





GET FREE MILEAGE BUDGET CHARTS 
and copies of this free 32-page book 
on tire care from your local U.S. Tire 
Dealer or write direct to the United 
States Rubber Company. Hundreds 
of thousands of these charts and 
books are already in the hands of 
Amexican car owners — helping to 
save tires, gas and oil. 


HOW TO CONSERVE MECHANICAL RUBBER GOODS 
This 48-page book is for managers, engineers 
and plant operating men. It shows how you 
can conserve rubber through proper handling, 
installation and care of rubber conveyor, ele- 
vator and transmission belts; all types of in- 
dustrial hose; packings; linings; rolls; mount- 
ings; and other mechanical rubber goods; and 
electrical wires, cables, and tapes. For free 
copies, write directly to Mechanical Goods 
Division, United States Rubber Company. 


IN AMERICA’S FIGHT FOR LIFE, EVERY TIRE-MILE MUST BE SAVED FOR ESSENTIAL DRIVING 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue * Rockefeller Center . New York 


JUNE 1942 


TIME-TESTED 
i) 
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T’s Automatic Electric’s Class A “telephone 
I type” relay. Designed and made by the orig- 
inators of the dial telephone system and used as 
standard in that service for a generation, it has 
proved its mettle under the toughest kind of 
punishment. And because the Class A relay has 
proved so dependable and durable in that service, 
it is now providing these advantages in hundreds 
of industrial products important to the war program. 

The Class A relay can be supplied in a limit- 
less variety of contact and coil combinations— 
for d-c or a-c operation, slow acting or quick 
acting, and with almost any desired contact load 
capacity. It is only one of the scores of electrical 
control devices offered by Automatic Electric— 
devices whose durability and dependability are 
recognized wherever they are used. 


SEND FOR 
oe 


lf your organization is engaged in 
war production, you will want to 
have a copy of our new Catalog 
4071-C. It ts a veritable storehouse 
of useful technical data on elec- 
trical control applications. Write 
for your copy today. 





AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, Ill. 


AUTOMATIC ~ ELECTRIC 


N V4 
RELAY MAKERS SINCE 1898 















tached to a RLM fluorescent reflector. In addition to 
attaining desired light diffusion, they provide a non 
shattering medium which eliminates lamp breakage as 
well as protecting the workmen from glass splinters 
which often result from shield breakage when 
shields are employed. 


vlass 

A modification of this type of diffusing plate 1s pro- 
duced by alternately spacing water-white transparent 
sections of cellulose acetate, 0.04 in. wide. and black 
louvers 0.003 in. thick. In application of the shield 
plate to the luminaire, the black strips are parallel with 
the fluorescent tube, or tubes. This arrangement cuts 
off such light as would reach the eye of the workman 
but concentrates the light directly down onto the work. 

Prominent among the manufacturers of fluorescent 
lighting equipment, and including those contributing 
information for this article are: 

LAMPS—Champion Lamp Works; General Elec- 
tric; Hygrade Sylvania; and Westinghouse Electric 
& Mig. 

CONTROL ACCESSORIES—Acme Electric & 
Mig.; Aerovox; Alden Products; Arrow-Hart & Heg: 
man Electric: Clarostat Mfg.; James W. Doyle; Gen 
eral Electric: Hygrade Sylvania; International Resist 
ance; Jefferson Electric; Sola Electric; Solar Mig.: 
Sprague Specialties; Ward Leonard Electric: Westing 
house Electric & Mfg.; and Wiremold. 

LUMINAIRES ( Industrial )}—Ace Fluorescent Fix 
ture Mfg.; Architectural Lighting ; 
cent Fixture; Belson Mfg.; 


Beacon Fluores- 
Central Queens Electric 
Light & Fixture; Curtis Lighting; Day-Brite Lighting : 
Elite Electric Supply & Lighting Fixture; Fluores-O 
Lite Mig.; Frank Kelley; Frink; Gruber Bros. ; Edwin 
F. Guth; Dean H. Holden; Hub Electric; Hvgrade 
Sylvania; Lighting Products ; 
bagh & Ayers Mfg.: 
\Wilson Lighting 


Novelty Lighting ; Over 
Pickwick Metalcraft: Ruvolite: 
- and Wiremold. 


PRACTICAL ELECTRONIC{\WAYS 


Continued from p. 102 


lic particles in cardboard, built for the Internationa) 
3usiness Machines Corporation, and a fractional-horse- 
power motor control panel, ( Fig. 12B), for the Water- 
bury-Farrel Foundry and Machine Company are shown 
as examples of neat designs built to specifications to 
blend with the general design of a machine. 

A number of prominent electrical manufacturers 
build standard packaged and stocked electronic controls 
such as photoelectric relays, timers, capacity relays, 
welding controls for resistance, arc, and atomic welding, 
high-speed counting, and motor control. The input 
requirements and the power output, or the loads which 
may be controlled, are conservatively stated by the 
manufacturer. This control can thus be purchased and 
applied to all types of machines with the same assur- 
ance of satisfaction which those device manufacturers 
mentioned in this article and others are now enjoying. 
In this young and fast-growing field, the electrical 
manufacturers will be found quite anxious to help the 
machine designer to obtain the best results from elec- 
tronic control used with this equipment and to help with 
electronic application problems. 













ELECTRICAL 





MANUFACTURING 











ie 
4 


if MAAN 
| aa pb 
Sit len a42242 ae aed botecnaae 


i ~aZe) 


Look over your designs! Wherever you now use a jam nut— 
lockwasher and nut—or plain washer, lockwasher and nut... 
more than likely you can replace with a single Self-Locking 
PALNUT. This saves from 60 to 80% in weight, reduces space, 
cuts assembly time and labor up to 50% .. . while giving your 
product unfailing, double-locked security under vibration, stresses 


and shrinkage of parts. 


Self-Locking PALNUTS are single thread, spring tempered lock- 
nuts. They are light in weight, require small space, apply easily 
and speedily with hand or power drivers, withstand high tem~ 
peratures and are very low in cost. Used for over 15 years on 
all types of radio, electrical and mechanical assemblies. 

can be made on PALNUTS, 


Immediate Delivery in a wide range of sizes, 


finishes and materials. Send details of your assembly for specific 
suggestions and samples of PALNUTS. 


giving full details of Self-Locking 
'PALNUT principle, advantoges, 
oe pplication, — 





Double Locking 


When the PALNUT is A 
tightened, its arched slot- 











ted jaws grip the bolt [vi 
SS 

like a chuck (B-B), while gp 

spring tension is exerted A 


upward on the bolt 


ing both. 
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thread and downward on the part (A-A), securely lock- 


THE PALNUT COMPANY - 66 Cordier Street 
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We are specialists in: WE MANUFACTURE: 
MAGNET WIRE— | 


—design and manufacture ees — a 
of COILS wound with  Formvar, cotton, silk, 


: Nylon, paper, Fibergl SN QA 
magnet wire, ercoutbinationset these. 
—manufacture and useof COILS — wound with NEMA RETURNS TO HOT SPRINGS 
t wire t¢ ifi- ; , : ei = 
MAGNET WIRE, a eee Once again gathering for their annual Spring Confer- 


—anyinsulaing problem, YEN ee Nae ta nae 
ambrics, : al } z s Association met in a purpose 
We can help. aaa ful and extremely down-to-business mood. Instead of 
being spread relatively thin, with generous opportunities 
for recreation and informal discussions, as previously, 
the program this year was concentrated largely within 
two or three meeting days. The conference was held 
May 10-15 with Monday and Tuesday accounting for 
the bulk of the meetings and major attendance. 
Patina ain sut for one general session, devoted to a stimulating 
discussion of general problems of current interest, all 
group, section and committee meetings were closed ones 
with transactions and activities restricted to members 
only, as follows established Nema custom. 

As reflected by the casual remarks of those in at- 
tendance, Nema members are doing their full bit for 
the War Production Program. Similarly with other 
industry groups, the smaller organizations find it more 
difficult to participate fully in that program than do 
larger units. Materials, men and governmental red 
tape seem to be the major concern of executives. Post 
war conditions of economics, competition, free enter- 
prise, taxes and re-conversion offer pre-occupation for 
later-date solution. 


Acme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 





has never been more impor- 
tant than it is today. Gits 
Oil Cups and Lubricating 
Devices, of every descrip- 
tion, are answering the Call 
of the Colors with a proved- 
in-service reputation estab- 
lished thru more than 30 
years of service to industry. 
Catalog No. 60, gives you 
172 pages of answers to 
lubricating problems. 


ALL-OUT WAR PRODUCTION FOR RMA 


Plans for mobilizing the entire radio industry and also 
RMA in 100 per cent war effort were made at a meet- 
ing of the Association’s Executive Committee in Wash- 
ington recently. New war services for manufacturers, 
including standardization of military radio products 
and components, are being instituted. In the industry’s 
effort for concentrated war effort, the executive com- 
mittee of RMA has ordered a one-day “strictly busi- 
ness” program without social features for the annual 
Convention on June 9 in Chicago. Cancellation of the 
annual banquet was also ordered as a means of cur- 
tailment of social diversions and to keep the program 
on a “peak war’ tempo. 

Government agencies have been afforded details, 
through survey and other means, of the industry’s war 
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or Diesel pistons for heavy-duty 
locomotives and trucks .. . 
Automotive pistons, piston 
rings, camshafts, Hydra-Matic 
transmission gears, drive-shaft 

Iso universal yokes, clutch throw- 

ot - out collars, valve rocker arms 

7 . Refrigerator crankshafts 
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Speed Production 


| with ArmaSteel 


FOR A LEADING ROLE 





Long before any shortage of metals 
existed, ArmaSteel castings were 
adopted by industry to speed pro- 
duction, reduce costs and improve 
performance characteristics on 
many vital parts.7 


Among the qualities and properties 
of ArmaSteel which led to its adop- 
tion are: High yield strength and 
yield ratio, high fatigue life, high 
hardenability, adaptability to selec- 
tive hardening, high wear-resist- 
ance, excellent bearing properties, 
high damping capacity, high cor- 
rosion-resistance and exceptional 
machinability. To these consider- 
ations is added the inherent advan- 
tage of castings in reducing the 
amount of machining required to 


FOR A LEADING ROLE 
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ARMASTEEL TRANSMISSION PARTS 


(Top) Rear unit internal gear and carrier 
—forging, 6.45 pounds; ArmaSteel rough 





casting, 5.2 pounds; finished part, 2.6 
pounds. (Bottom) Reverse internal gear 

forging, 8.4 pounds; ArmaSteel rough cast- 
ing, 7.5 pounds; finished part, 4.8 pounds. 





produce a finished part. Savings up 
to 50 per cent in man-hours of ma- 
chining time can be effected with 
ArmaSteel castings. 


\Mlanufacturers faced with a short- 
age of materials, and interested in 
applying the advantages of Arma- 
Steel to their production, may avail 
themselves of our laboratory re- 
sources, our technical knowledge 
and our 23 years of practical foundry 
experience. 


Write for catalog containing de- 
tailed information and specific 
properties of ArmaSteel. 


Saginaw Malleable Iron Division 


General Motors Corporation, Saginaw, Michigan 
*Reg. U.S. Pat. Off. 
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oil 


filled motor - starting 


Flectrolytic and 


apacitors 


Spark-suppression and 
radio noise elimination 


spacitors and chokes. @ Aeroyox makes all types of capacitors. 


* The line is exceptionally complete. Which 
simply means that your particular require- 
ments can be properly and adequately met: 
the right capacitor is fitted to your job, 
rather than having to alter your job to fit 
a more limited choice of types. @ Write 
e us about your capacitance problems. 
@ Catalog on request. 


An outstanding line of 

electrolytic capacitors 
radio and. elec 
purposes 


Paper capacitors in the 


videst array of casings, 




























untings, terminals 


(hoice of mica capaci 
s from tiny molded 
n-bakelite types to 


Stack mounting micas 


ACME 
MANUFACTURES 
Luminous Tube Transformers 
Mercury Vapor Lighting 
Transformers 
Signalling Transformers 
Radio and Television 
Transformers 
Control Transformers 
General Purpose Air Cooled 
Transformers 
Safety Transformers 
Voltage Regulating Trans- 
formers 
Fluorescent Lamp Ballasts 
Step Down Transformers 
Industrial Transformers 
Capacitor Transformers for 
Power Factor Correction. 


Expand your production facil- 
ities by putting Acme to work 
for you. Acme's complete 
transformer engineering depart- 
ment, three plants with men 
and machines can completely 
relieve you of all transformer, 
designing and manufacturing 
problems,—and probably do it 
uicker and more economical. 
WV: P. B. sub-contracts requiring 
high performance, long lasting 
transformers particularly so- 
licited. Write for Specification 
Transformer Catalog #155. 


ACME ELECTRIC & MANUFACTURING CO. 
35 WATER ST. CUBA, N. Y. 
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production facilities, which can be expanded many times 
over to meet the increasing war program, without the 
necessity of war radio production being diverted into 
other industries. Detailed information on the ex- 
perienced management, skilled engineers and employees 
available and necessary for the production of military 
radio is being given by RMA widely among govern- 
ment agencies. 


WPB PRIORITIES TRAINING SCHOOL 


Sponsored by Nema, a special WPB priorities training 
school, the first to be held for any industry, was initia- 
ted with a five-day course beginning May 29. Con- 
ducted along lines similar to those used in training new 
members of WPB’s own staff, the meeting was held 
in New York. Mason Manghum, chief of the Business 
Contact and Training Section, War Production Board, 
organized the school on behalf of the WPB. Speakers 
included WPB branch chiefs, section chiefs and _pri- 
ority specialists who came from Washington to take 
part in the training school program. 

Subjects covered were: Introduction to Priorities, 
War Production Board (its organization and person- 
nel), Legal Aspects of Priorities System, Conversion 
to War Production, Conservation and Substitution, 
\rmy and Navy Procurement, Defense Housing and 
Construction, Transportation, Health Supplies Rating 
Plan, Production Requirements Plan, Consumers Dur- 
able Goods, WPB and its Relation to OPA, Main- 
tenance and Repair Order, Utility Orders Wholesalers 
and Suppliers, Copper Branch, Aluminum, Nickel and 
Chromium, Iron and Steel, Tin and Lead, Rubber, Zinc. 

Following each talk was a question and answer period 
covering the many phases of priorities. 





MEETINGS AHEAD 


June 8-10. American Society of Mechanical En- 
gineers. Semi-annual Meeting Cleveland, Ohio 


C. E. Davies, 29 W. 39 St., New York, N. Y 

June 9. Radio Manufacturers Association. Annual! 
Convention. Chicago, Ill. A.S. Wills, 1317 F St... N. W 
Washington, D. C 

June 15-17. American Society of Heating & Ven- 
tilating Engineers. Semi-annual Meeting. St. Paul 
Minn. <A. V. Hutchinson, 51 Madison Ave., New York 
N. Y 

June 22-26. American Institute of Electrical En- 
gineers. Summer Convention. Chicago, Ill. H. H 
Henline, 33 W. 39 St., New York, N. Y 

June 22-26. American Society for Testing Ma- 
terials. Atlantic City, N. J. R.E. Hess, 260 Broad St 
Philadelphia, Pa. 

June 29-July 2. Society for Promotion of Engineer- 
ing Education. Annual Meeting. Columbia University 
New York, N. Y. F. L. Bishop, University of Pittsburgh 
Pittsburgh, Pa 

Oct.. 7-10. Electrochemical Society, Inc. Fall 
Meeting. Detroit, Mich. 3000 Broadway, New York 
ae 





TRIPLETT-GRUEN COLLABORATION 


Senjamin S. Katz, president of the Gruen Watch Co., 
has announced that his company has entered into con- 
tract with Triplett Electrical Instrument Co., whereby 
it will manufacture 150,000 electrical indicating mea- 
suring instruments. Allowing for the several months 
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Any type of assembly 


will move faster... with 


PARKER-KALON 


Quality-Controlled 


SELF-TAPPING SCREWS 


Fastenings to Steel I Beams 
4,” to 4” thick) are made 
with P-K Hex Head Self-tap- 
ping Screws at a saving of 
75% in time. 





There’s a type of P-K Self-tapping Screw for every type of 
metal and plastic assembly. No matter what materials you're 
working with, you'll get stronger, speedier fastenings. You'll 
save time by eliminating tapping, and you'll save the cost of 
maintaining taps and tapping equipment. 

The change-over to Se)f-tapping Screws calls for no special 
skill or special tools — involves no costly tool-ups. You can 
start them on your assemblies immediately. 

But be sure to specify Parker-Kalon Self-tapping Screws 
so that your assembly line won’t be slowed up by “doubtful 
screws” — screws that look all right, but some of which fail 
to work right. The Parker-Kalon Laboratory, without coun- 
terpart in the screw-making industry, guards the quality of 
every P-K Screw produced. This extra dependability has 
saved countless hours for war-busy plants. Parker-Kalon 
Corporation, 198-200 Varick Street, New York, N. Y. 


{luminum Castings and plas- 
tics are quickly assembled 
with P-K Type Z Self-tapping 
Screws. No tapping in alum- 
inum...no inserts in plastics. 
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Fastenings to Die Castings, 
Fibre-Bakelite, Ebony Asbes- 
tos are simplified with P-K 
Phillips Recessed Type Z 


Self-tapping Screws. 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY ...AND OTHER FASTENING DEVICES 
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Also for Victory — keep your 
plant going at full capacity. 
Avoid frequent shut-downs. 


Use packings, gaskets and 


a 


oil seals which give 
long, dependable 


service. 


THE GARLOCK PACKING CO. 


PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Limited, Montreal. Que. 










| required for engineering and tooling up, it is expected 
that actual production will be under way by summer. 


Editor, 


| of 


| ment Co.; 


Watch production that does not interfere with war 


work will be continued. 


NEMA WINS ASSOCIATION HONORS 





For outstanding work in the trade association field 


during 1941, the National Electrical Manufacturers 


| Association, received an award, (certificate of honor- 


able mention) presented by John H. Morse, Chief of 
the Div. of Commercial and Economic Information, De- 
partment of Commerce, at the American Trade Associa- 
tion Executives meeting held recently in Chicago. Here, 
as they appeared upon that occasion (seated from left 
to right) are W. J. Donald, Managing Director of 
Nema ; A. Jones, Farm Equipment Institute ; 
the medal; Mr. Morse (representing Secretary of Com- 
merce, Jesse H. Jones) ; Paul H. Sullivan, Commercial 
Refrigerator Manufacturers Association ; Merle Thorpe, 
Nation’s Standing (in the same 


Robert 


Business. 


| order) are Raymond B. Crean, who represented Nema 


in receiving the award; E. M. Griggs, National Board 
Fire Underwriters; C. J. Judkins, Trade Associa- 
tion Section, Bureau of Foreign and Domestic Com- 


| merce; Fred B. Hovey, American Surgical Trade Asso- 


ciation; J. S. Sprott, Globe-Wernicke Office Equip- 
Findley M. Torrence, Ohio Association of 
Retail Lumber Dealers; Wesley Hardenbergh, Ameri- 
can Meat Institute; Charles M. Isaac, Canton Retail 
Merchants Board, and John P. Nichols, Institute of 
Distribution, Inc. 


NFPA CONTINUES AMENDMENTS 


Under the Wartime Emergency Program of the Na- 
tional Fire Protection Association the following proposal 
has been made regarding National Electrical Code Ar- 
ticle 334: First sentence of 3342 to read: “Use: Arm- 
ored cable (Types ac. and acv.) may be used for both 
exposed and concealed work in dry locations, etc.” 
Paragraph (a) of 93341 to be amended—first sentence 
only—to read: “The conductors shall comply with the 
requirements for rubber-covered or varnished-cambric 
If adopted, this will recognize varnished 
cambric instead of rubber as a suitable insulation for the 
conductors of armored cable. Consecutively, Chairman 


conductors.” 


| Good of the article committees 346 and 348, reports 


proposals from these two article committees for ten- 
tative interim amendment of the 1940 edition of the 
National Electrical Code, in accordance with the emer- 
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THE CONSTRUCTION THAT 
FILLED THE BILL 










1 The conductor is of dead soft, plain copper, stranded and 
put up in a rope lay for maximum flexibility. 








2. The felted asbestos insulation, impregnated with heat 
and flameproof compounds, doesn’t bake out or become 
brittle under heat and will not burn even when exposed 

to an arc. 










3. SCTihe heatproof, fireproof asbestos braid, which will not 
ignite or carry flame, completes a construction that is as 
flexible as an old rope and will remain so permanently. 











This is one of 122 standard wires, cables and cords for 
severe operating conditions originated by Rockbestos. 
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ROCKBESTOS PRODUCTS CORPORATION, 776 
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OF STAGE and SCREEN 


. >. ROCKBESTOS 


EXTRA-FLEXIBLE 
~ APPARATUS CABLE 


OTe | 


ab 


7? 


gil 


There was a job open in the theatre. The cable used 
in motion picture projectors, arc lamps, spot lights 
and lighting effect machines couldn’t play its part. 
High heat—as much as 400°F., and sometimes higher 
—baked out the insulation, oxidized the copper, 
blacked out the equipment, and often caused 
dangerous wire-fires. Something had to be done! 


Rockbestos developed a special cable for the job 
that gave a perfect performance. It couldn't bake 
out. It was absolutely fireproof. And it was so 
flexible that you could tie it in a knot. This cable 
made such a smash hit on a “‘hot’’ job that word 
soon got around, and manufacturers were orderin 

it for laboratory ovens and furnaces, induseial 
dryers and ovens, sun arcs, high temperature light- 
ing fixtures, and many other heat-generating 


products. 


That's the way every wire in our line has been 
developed—122 different standard types for severe 
Operating conditions, and more “‘specials’’ than 
we can count. If you have a tough wiring problem 
we'll be glad to try to find the answer. Just drop us 
a line giving the details, your preference rating and 
end-use classification. 


NICOLL STREET, NEW HAVEN, CONN. 
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@ Porcelain has found new, vital uses, re- 
leasing tons of metal to important war 
efforts. In addition to being a_ preferred 
material for electrical insulation, porcelain 
offers advantages over many metals by being 
unaffected by water, won’t corrode or rust, 
resistant to most acids, and withstands high 
temperatures. Universal dry-process por- 
celain can be molded to close dimension 
limits. Ask to have a Universal engineer 
analyze your product and see how many 


metal parts can be made better of porcelain. 


| WANT WOUND Ac-DC 


DEFENSE 
WORK 


MENOMINEE, MICHIGAN 


Offices in Principal Cities 





THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST., SANDUSKY, OHIO 


M FRACTIONAL H.P. 


CONDUCTION SERIES 





1/300th TO 1/10th H. P. 


INDUCTION SHADED POLE 
1/500th TO 1/10th H. P. 
WITH AND WITHOUT BACKGEAR 


SIGNAL ELECTRIC MFG. CO. . 












































gency procedure. These proposals were determined 
upon at meetings of the Committee held several weeks 
ago and have subsequently been confirmed in corres- 
pondence between the members of the committee. They 
read as follows: Emergency tentative interim amend- 
ment No. 50: Revise table 4 of chapter 10 (page 305) 
as shown by the following: 


Number of Conductors 


Size Conductor in a Conduit Change from lo 
4 1 34 A 
400,000 1 1% 1% 
10 2 34 4 
1,500,000 2 44 4 
2 3 1% 14 
4/0 3 2% 2 
300,000 3 3 2% 
900,000 5 New 5 
1,250,000 5 New 6 
700,000 6 New 5 
1,000,000 6 New 6 
10 7 14 
300,000 7 New 4 
450,000 7 New 4% 
550,000 7 New 5 
900,000 7 New 6 
250,000 8 New 4 
350,000 8 New 4% 
500,000 8 New 5 
750,000 & New 6 
300,000 9 New 41% 
400,000 9 New 5 
700,000 9 New 6 


This revision is based on the percentages of table 11 of 
the 1940 National Electrical Code. Sizes 3 and 5 have 
been omitted from the table, as they are not standard 
sizes. Where the item is marked “New,” it is an addi- 
tion to the values shown in table 4+ of the present Code. 
The revision shows only the changes necessary 1n 
Table + to bring it in accordance with the values of 
Table 11. 

In amendment No. 51, two code changes are in- 
volved: (a) Revise Section 3488 of the 1940 text so 
that it will read: “3488. Threads. Tubing shall not 
be coupled together nor connected to boxes, fittings, or 
cabinets by means of threads in the wall of the tubing, 


| except by fittings approved for the purpose. Threads 


shall not be of the standard pipe thread dimensions.” 
(b) Tied up with this proposed revision of Section 
3488 is the recommendation for a new paragraph in 
Section 93481 reading as follows: “93481 a. Threads. 
When the tubing is coupled together by threads, the 


| connector shall be so designed as to prevent bending of 


the tubing at any part of the thread.” 

Amendment No. 52, section 2523 will now read: 
2523. Grounding Connection for Alternating-Current 
Systems: Secondary alternating-current circuits which 
are grounded shall have a grounding connection at each 
individual service, except as provided for in section 


| 2521. The connection shall be made on the supply 


side of the service disconnecting means. Each second- 
ary distribution system which is grounded shall have 


| at least one additional grounding connection at the 
| transformer or elsewhere. No grounding connection 


shall be made to the grounded circuit conductor on the 

load side of the service disconnecting means, except as 

provided for in section 2524. 
Amendment No. 53: present section 2559 to be 

numbered 2560 and text to be changed as in proposed 
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Data on Properties and Working of 
F'ree-Machining “KR” Monel | 


A strong, corrosion-resistant Like “K” Monel, this alloy is also non- 
alloy suitable for machining parts magnetic. However, its machining char- 


; vltels may a er by ae " much superior to those of 
Monel. 


NY thermal treatment ae 
Machining data appear in the sketch 
The new Inco Nickel Alloy, “KR” and work sheet of operations on a prac- 
Monel,* possesses the same combination tical job. For more detailed instruc- 
of properties as “K” Monel.* Equally tions, send for the new, revised edition 
rustless and resistant to corrosion, it can of Bulletin T-12, “Machining Monel, 
be hardened by the same treatment to Nickel and Inconel.” Address: 
obtain the range of strength, ductility THE INTERNATIONAL NICKEL COMPANY, INC. 
and hardness shown in table below. 67 Wall Street New York, N. Y. 


TABLE OF OPERATIONS 


Rev. Per Min. 
Operation = ee Surface Ft. Feed 


ot Spindle Attachment Per Min. Inches 


Remarks 


Form 560 Doug 82 00025 















ra 
Box Tool 560 ‘iad 82 003 

z No. 1 Drill | 890 a 54 002 L.H. Drill 
le. No. 42 Drill 890 1600 60 0015 L.H. Drill 

In Drilling Attachment 
ot Thread 308 25 0416 Threading Attachment 

183 25 025 Tapping Attachment 

ce Cut Off | ie 0002 
a Material—9/16” dia. cold drawn as drawn 
ot (not age hardened) “KR” Monel 
or Machine—No. 2 B & S Automatic Serew Machine 
g, Forward speed of spindle—560 R.P.M. 
ds Backward speed of spindle—890 R.P.M. 
ae Tool—high speed steel (18-4-1 Type) 

. Cutting lubricant—sulfurized oil 

) 

in 
Is. **Monel” and other trade-marks which have an u 4 
he asterisk associated with them are trade-marks ey a 

; ZMONEL\. of The International Nickel Company, Ine. Lae) 

0 
d: 
nt MECHANICAL PROPERTIES OF “KR” MONEL 
ch ae is | wena eee ° ict | ted or 
ch Rods and Bars—Cold Drawn —. | ’ ‘Sau — —— me = ™ ae ag 7 

ene ane 

on Annealed 90-110 40-60 | 15-35 140-180 
1 Annealed, age hardened .... 130-150 90-110 30-20 240-260 

d- As drawn 100-125 70-100 35-15 175-250 
ve As drawn, age hardened .... 140-170 100-130 30-15 260-320 
he 
On 
ne ~ &* * * * ec * * * *  k 
as -_ 
be MONEL ¢ “K” MONEL @ “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © NICKEL © “Z” NICKEL 
ed Sheet... Strip... Rod...Tubing ... Wire... Castings 


JUNE 1942 






















































Yer Be 


iV 


4: 


ee eee 


- 


FREE! 
HYDRAULIC HANDBOOK 


engineer's handbook—is yours for 
the asking. Capacities of Hydraulic 
Rams; Orifice Discharge of Water; 
Seamless Pipe Properties; Strengths 
of Materials; etc., etc. No advertis- 
ing. Write The Watson-Stillman Co., 
Roselle, N. J. 


Bulletin 120-A— 12-page hydraulic 
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WATSON-STILLMAN 


Engineers and Manufacturers of Hydraulic Machinery 
and Equipment—Hydraulic Presses, Pumps and Jacks, 
Forged Steel Valves and Fittings 
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tentative interim amendment No. 54. New section 2559 
inserted as follows: 2559. Frames of Electric Ranges: 
Frames of electric ranges which are to be grounded 
may be grounded by any of the means provided for in 
sections 2556 and 2558. If not so grounded and if not 
connected to or in contact with other grounded equip- 
ment or structures, they may be grounded by connec- 
tion to the grounded circuit conductor.” 

Amendment No. 54: new section 2560. Text of pres- 
ent 2559 amended editorially and to agree with pro- 
“2500. Grounding equipment 
to circuit conductor: The grounded service conductor 


posed new section 2559, 


or supply side of the service disconnecting means may 
be used for grounding meter housing and service equip- 
ment. The grounded circuit conductor on the load 
side of the service disconnecting means shall not be 
used for grounding equipment, cable armor, or metal 
raceways except as provided for in paragraph (c) 
of section 2556 and section 2559.” 

Amendment No. 55: section 2572. 
ing continuity: The article committee proposed a new 
subparagraph to read: “Bonding equipment to the 
grounded service conductor in a manner provided in 
section 2613.” 

For the duration only, amendment No. 56 will read: 
“To assist in conserving copper and rubber, and for 
the duration of the emergency, flexible cords of No. 20 
gauge may be used for the applications permitted for 
type PO-64 cord by note 2 (on page 332). 


Means of assur- 


GENERAL ELECTRIC TRAINS WAR WORKERS 


More than 50,000 trained new workers have been put 
to war work in the past eighteen months as the result 
of the General Electric’s training course for employees. 
This announcement was made recently by George H. 
Pfeif, in charge of the company’s manufacturing per- 
sonnel. Practically every peacetime occupation is repre- 
sented in the group of new workers and many have 
had little or no previous factory experience, but all are 
making exceptionally fine workers. 


DIMENSIONAL CONTROL 


A basic textbook on precision gages and their use in 
industrial inspection for men in industry who want addi- 
tional information on this phase of their work. Covers 
the history of standards and gaging, the science of 
measurement in modern industry, fixed size gages, 
thread snap gages, assembly practices and non-perish- 
able gages, visual, electric, multiple and air gages, 
thread lead measurement, external and internal meas- 
urement, future of precision manufacture and fits and 
tolerances. The latter are expressed in detailed table 
form. Published by Sheffield Corp., Dayton, Ohio. 


GENERAL ELECTRIC’S WAR OUTPUT 


With the last electric refrigerator off the assembly line, 
General Electric's management turns its full attention 
to highly diversified war materials. It is expected that 
G-E will produce approximately a billion dollars worth 
of the materials during 1942. That this goal may rea- 
sonably be achieved is indicated by the fact that last 
month’s output was at an annual rate of $860,000,000. 
Charles E. Wilson, president of the company, points 
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Next to the Stars and Stripes .. . 


AS PROUD A FLAG AS INDUSTRY CAN FLY 


lL: doesn’t go into the smoke of battle, but 
wherever you see this flag you know that it spells 
Victory for our boys on the fighting fronts. To 
everyone, it means that the firm which flies it has 
attained 90 percent or more employee participa- 
tion in the Pay-Roll Savings Plan . . . that their 
employees are turning a part of their earnings 
into tanks and planes and guns regularly, every 
pay day, through the systematic purchase of 
U. S. War Bonds. 


You don’t need to be engaged in war production 
activity to fly this flag. Any patriotic firm can 
qualify and make a vital contribution to Victory 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 


Signifying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 


you have reached the goal. He will tell you 
how you may obtain your flag. 


If your firm has already installed the Pay-Roll 
Savings Plan, now is the time to increase your 
efforts: (1) To secure wider participation and 
reach the 90-percent goal; (2) to encourage 
employees to increase their allotments until 10 
percent or more of your gross pay roll is sub- 
scribed for Bonds. “Token” allotments will 
not win this war any more than “token” resist- 
ance will keep our enemies from our shores, 
our homes. If your firm has yet to install the 
Plan, remember, TIME IS SHORT: 


Write or wire for full facts and literature on instal- 
ling your Pay-Roll Savings Plan now, Address 
Treasury Department, Section D, 709 12th St., 
NW., Washington, D. C. 


Make Every Pay Day “Bond Day" 
















Electrical Contacts 
by BRAININ 


Help Solve Engineering 
and Design Problems 


Contact rivets in silver, platinum, pal- 
ladium and their alloys, and other ma- 
terials supplied to your specifications. 
Also, to meet today’s requirements, 
we are expanding our field to take care 
of sub-assemblies using contacts. 


We specialize in laminated sheet and 
wire, bimetals, composite rivets and 
screws. Write to Brainin for your con- 
tact requirements. Inquiiies invited in 
reference to materials and designs. 
Prompt, confideatial attention given to 
all communications. 

For your convenience: If you're located in the 


Chicago area, write to E. L. Erickson, C. S. 
Brainin Co., 30 N. Michigan Ave., Chicago, Ill. 


THERMOSTATIC BIMETAL 


PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 





out that this performance has been achieved without 
the benefit of new plants not yet in operation and with- 
out complete use of recently added facilities. G-E is 
also making available any designs and techniques that 
may be required for the Army or Navy, for manufac- 
turing by others, for the duration, whether patented or 
unpatented. Mr. Wilson pointed out “Men who go 
to war not only give their time and money to their 
country, but some part of themselves. In this emer- 
gency corporations can do no less.”’ 


WAR DROPS APPLIANCE SALES 


Electric Ranges. Total sales in electric ranges for 
March were 27,820, a drop of 54 per cent from those 
of March 1941 which totaled 61,647. Sales in ranges 
for the first three-month period in 1942 amounted to 
97,961 as compared with 163,953, the total for the 
same period in the previous year or down 40.2 per cent. 


Oil Burners. Shipments for March in oil burners 
dropped 20 per cent or to 14,278 compared with sales 
for the previous month which were 17,996. March 
1942’s shipments were 21 per cent less than sales for 
the same month in 1941 which totaled 18,160. 


Mechanical Stokers. Sales in stokers rose from 8,124 


| in February to 11,268 in March of this year, an in- 


crease of 38 per cent. They also show a gain of 13 
per cent over those for March of the preceding year 
which were 9,932. 


CHRYSLER’S VOLUME WAR GOODS OUTPUT 


each of Chrysler’s 19 automobile manufacturing plants 
in the United States is doing or being prepared to do 
war work of an important nature, stated K. T. Keller, 
President of the Chrysler Corp. at the annual stock- 
holders meeting recently. Six out of seven major war 
contracts undertaken prior to the declaration of war 
are already in volume production and shipments on the 
seventh will begin within a few days. Mr. Keller fur- 
ther states that when all of the corporation’s war ac- 
tivities are in full production and if materials to sus- 
tain their production are assigned to it by the govern- 
ment, the ordinary payrolls will be literally doubled. 


ASTM EMERGENCY SPECIFICATIONS 


With one aim, namely, the expediting of procurement 
| and conserving of critical or strategic materials during 
| the national emergency, the technical committees of the 
| A. S. T. M. have taken emergency action on the fol- 
| lowing: 
| 


on steel 
on corrosion of iron and steel 





Send for Booklet 
“Survey of Characteristics 
of Molded Ceramic Products’’ 












LAVOLAIN 
THERMOLAIN 
VITROLAIN 


NuBLAC = PORCEL 


COMMER 


wreath 41 MUIRHEAD AVE, TRENTON, N. J. 
MAKERS OF ELECTRICAL PORCELAIN SINCE 1899 


OMPANY 





on 
on 
5 on 
B-6 on 
D-1 on 
D-11 on 
D-12 on 


copper wires for electrical conductors 
non-ferrous metals and alloys 

copper and copper alloys 

die-cast metals and alloys 

paint, varnish, lacquer 

rubber products 

soaps and other detergents 


1 

5 
-10 on iron-chromium-nickel alloys 
1 

2 

5 


| Five complete emergency standards have recently 


been issued by the Society covering lead-coated and 


lead-alloy coated copper wire for electrical purposes, 
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JEFFERSON 


TRANSFORMERS 
FOR MERCURY LAMPS 


Correctly designed to provide the 
necessary current through the start- 
ing and operating cycles of mercury 
lamps, Jefferson Transformers more than meet the most 
exacting requirements. Tested and approved by Electrical 
Testing Laboratories of New York, they are listed also by 
Underwriters’ Laboratories, Inc....To be sure of maximum 
lighting performance —specify dependable Jefferson 
Transformers. They are made in single and two lamp types. 
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your product calls for ski a : 
resourcefulness write, wire O 
better still . . . phone us. 


AMERICAN SPRING 
ames, corr.» MOLLY - mucnican 





JUNE 1942 


TO INSURE MAXIMUM LIGHTING PERFORMANCE 


JEFFERSON 


BALLASTS wee 
FOR FLUORESCENT LAMPS 


24-hour production demands the best in fluorescent light- 
ing—and the best in Ballasts. Experience in the making of 
transformers, chokes and controls as used with luminous 
(neon) tubing, mercury lamps, street lamps, X-rays—com- 
bined with research, specialized engineering and expert 
craftsmanship —insure uniform high quality and long-life per- 
formance of Jefferson Ballasts... It is significant that so 
large amaiority of important lamp manufacturers, engineers 
and contractors insist on long-life Jefferson Electric Ballasts. 





SHADED-POLE 
INDUCTION 










Ok” 


UP TO APPROXIM 
BARCOL Fractional-Horsepower MOTORS are widely used in 
applications where reliability, uniformity, and long life are 
among the more important considerations. Every designer of 
instruments and electrical equipment requiring a small motor as 
@ principal component should have the facts on BARCOL 
MOTORS at his command. We urge you to send for this informa- 
tion, which will be forwarded promptly on request. 


Write for Complete Data Sheets. 
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+ FOR WAR PRODUCTION/ 


DAVIS-MADE SOLENOIDS + COILS 
COIL ASSEMBLIES - TRANSFORMERS 


The call on Production is ever more insistent for speed. 
Davis plants are set up and in action for the most urgent 
demands in electrical windings for all purposes. 


RIGHT to your specifications 
and RIGHT ON TIME! 


Come to us for practically any type 
of Solenoid, Coil, Transformer, or 
special winding. Davis standards, 
backed by 30 years experience, 
mean that you will get what you 
want and without delay. 


2 Davis Plants 
Added Facilities 


are geared to put 
your work on the 
line at once. Use 
our Engineering 
= as, Service on your 
Davis-Made Solenoid. problems. Ask for 
AC & DC Types, any catalog. Call, write, 
voltage. or wire 


DEAN W.DAVIS & CO.,INC. 





Davis-Made Coil 
We make every kind. 









547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY FLECTRICAL PURPOSE 
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GIBSON ELECTRIC COMPANY 
REQUEST FOR CONTACT pee 
ABC ELECTRIC CO. JOUN 


Company ENGINEER 
101 FIRST STREET __- —— 
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Modern electrical ee equip- Aaa 
ment imposes severe duties on con- 
tacts, wai must carry heavy cur- SERVICE 
rents without overheating, maintain 
low resistivity, and open or close high instantaneous currents 
without burning or welding. To achieve these results under 
various conditions of current, voltage, inductance, frequency 
of operation and contact pressure, requires material possess- 
ing a wide variety of characteristics. GIBSILOY, produced 
by powder metallurgy, is made in numerous grades to meet 
these various and exacting requirements. 

What contact material is best suited for your application? 
For the recommendations of our engineers, send for a copy 
of the “Contact Questionnaire.”” No cost or obligation. § 


ee een ym sae! / Gi 
BLEROT EE Gigson Ecectric COMPANY 
Aad Wad AM 8349 Frankstown Ave., Pittsburgh (21). Pa. 
















hot-dip lead coating on hardware, method for conduct- 
ing salt spray tests on organic protective coatings, 
hardness conversion table for cartridge brass, and car- 
bon-chromium ball and roller bearing steels. In addi- 
tion, alternate provisions are provided in more than 42 
standards which can be used by the purchaser as a 
permissible alternate for the specific application or use. 
American Society for Testing Materials, 260 S. Broad 
St., Philadelphia, Pa. 


SERVICE MEN GET LAST RADIO 


Concurrently with the completion of the last Strom- 
berg Carlson radio chassis, a telegram was sent by that 
company’s president, W. M. Angle, to Donald M. Nel- 
son, offering him this radio, in appreciation of the 
assistance given by the War Production Board, with 
the suggestion that it be given to the men in service. 
Mr. Nelson’s reply to this offer was that the radio be 
sent to the Joint Committee for Service to Troops in 


Transit, who will put it in the President’s reception room 


in the Union Terminal in Washington which is being 
remodeled and refurnished to serve as a waiting room 
and lounge for service men who pass through Wash 
ington daily. 


WASHER MAKERS TURN TO WAR 


Thirty household washer-ironer factories abandoned all 
production of peacetime goods and turned full atten- 
tion to the manufacture of war time products in the 
month of May. 

“Ours was the first industry certified by the Office 
of Production Management for preferential treatment 
by the War Department, and we were the first, as 
well, to have three prime contractors designated, facili- 
tating the spreading of manufacturing and sub-contract- 
ing among our members,” said John M. Wicht, Gen- 
eral Electric Co., Bridgeport, Conn., president of the 
American Washer and Ironer Manufacturers Associa- 
tion. “From this time on, every plant, every machine, 
every pulse of energy and loyalty in every man and 
woman of us, is solemnly dedicated to the winning of 
this war.” 


WESTINGHOUSE TO CONSERVE ON BRASS 


Though unnoticeable to the consumer, all civilian lamp 
bulbs in the 10 to 300 watt sizes, and most industrial 
lamps put out by Westinghouse in 1942, will have iron 
instead of brass bases. To prevent corrosion, these 
bases will be protected with a thin coating of brass. 
Thus, approximately two million lb. of brass will be 
saved in the lamp division of this company alone. 
Nearly all nickel consumption for lamp manufacturing 
has already been eliminated by the use of nickel-plated 
iron wire instead of pure nickel wire. Use of tin has 
been cut by 50 per cent and will possibly be lowered 
further in the coming weeks. 


METAL CURTAILMENT IN RADIO 


Herbert DuVal, Jr., General Electric radio engineer, 
announced to the American Institute of Electrical En- 
gineers at their recent meeting, that the use of aluminum 
in two-way radio equipment has been reduced 57 per 
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AUTOMATIC SPACING 
PRODUCES NEAT WORK 





7 NAME PLATE 


DETAIL PRESS |. 
Model No. 40 
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* 
n 
For Stamping details on name plates. Eliminates 
irregular and unsightly stamping on etched name 
plates. 

Available in 1/16”, 3/32”, 1/8”, 5/32” size 
characters. 

Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator 
required. 


priority orders are bottle- 
NUMBERALL STAMP & TOOL (O., ine. fp corapanpen 
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If fastening operations on 
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Huguenot Park, Staten Island, New York line put HOL TI \ 
Screws, Bolts, Specials 


eal meee et and allied fastenings on 
For Switchboard & Table Mounting ie ‘ob. These ae 
sturdy, time-saving fasten- 
ings solve those costly 


assembly problems that 
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be “ESCO” AT WAR? 








Our entire output of motors, generators 


ing motor-generators and converters now 
ted goes into the war effort. 

has : . 

a During the war, therefore, orders without 


priorities must be delayed. 


As soon as peace comes Esco will be able 
to give you better service than ever. 


<, | | ELECTRIC SPECIALTY CO. 


MT 
SCREW COMPANY 
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QUICKLY INSTALLED 
EASILY CONNECTED 


ACCURATELY 
UWE AA Aa 


UILDING heat into a rotating machine was a problem 

faced by the manufacturer of Lasalco Letric tum- 
blers. The heat had to be accurately controlled. G-E 
strip heaters were installed. 


These electric heaters were connected to the power 
supply through two slip rings mounted under the tum- 
bler barrel. Installation was quick and easy. Exact tem- 
perature control, by means of a thermostat, is simple. 


These porcelain-enameled, steel-sheathed heaters are 


recommended for scorchers, drying cabinets, and 
process machinery where surface heat is needed. They 
are constructed to withstand vibration and provide 
even heat distribution. Lengths, 7 to 35 inches; ratings 


up to 1500 watts; sheath temperatures up to 1200 F. 


If you have a process machine needing heat that falls 
within these specifications of G-E strip heaters, submit 
details to our nearest office. Our engineers will figure 
out your specific requirements. For more information 
on strip heaters or other midget heaters and devices, 
get our catalog, GED-650B. General Electric Co., 
Schenectady, N. Y. 


GENERAL (% 
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ELECTRIC 


675-42-8709 















that similar reductions were made in the 
quantity of steatite, copper, rubber and other strategic 
materials. But in spite of this reduction, the use of 
other materials and new designs actually improves the 
performance of the two-way radio equipment now being 
manufactured. 


cent, and 


ABOUT PEOPLE YOU KNOW 


Announcement of the election of four new Westing- 
house vice presidents was made by president G. H. 
Sucher, following action by the board of directors. 
They are Andrew H. Phelps of Pittsburgh, Pa., man- 
ager of purchases and traffic; L. E. Osborne of 
Philadelphia, Pa., manager of the steam division; 
Frank C. Reed of Jersey City, N. J., president of the 
Westinghouse Electric Elevator Co., a subsidiary ; and 
Walter C. Evans of Baltimore, Md., general man- 
ager of radio, x-ray and broadcasting divisions. All 
new vice presidents will continue in their present execu- 
tive posts. Gerald Z. Wollam has been appointed as 
works manager of the new war production plant of 
Westinghouse in Sunbury, Pa. Mr. Wollam, formerly 


assistant manager of the radio division, will supervise 
the conversion of the idle Sunbury plant to manufac- 
ture bulkier types of communication equipment for the 
Government. 


Walter Geist has been 
elected president of the 
Allis-Chalmers Mfg. Co. 
He succeeds W. C. Bu- 
chanan who resigned be- 
cause of ill health. 


WALTER GEIST 





PAUL DEELEY 


Announcement has been 
made of the election of 
William M. Bailey and 
Paul McKnight Deeley 
as vice presidents of the 
Cornell-Dubilier Electric 
Corp. 
formerly chief engineer 
in charge of the Industrial and Transmitter Capacitor 
Div. and Mr. Deeley was in charge of the Chemical 
Laboratories. 





Mr. Bailey was 


WILLIAM M. BAILEY 


Emil Erdelsky has accepted a position with the 
Crocker-Wheeler Electric Mfg. Co., in Ampere, N. J. 
His new duties will involve both the design and appli- 
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Write today for descriptive folder illustrating our complete 
line of terminals, nipples, tools, base studs, etc. 


BLOOMFIELD 
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PANELS - 


CROWE NAME PLATE & MANUFACTURING Co. 
1752 WAVELAND AVE. CHICAGO, ILL. 





ESSENTIALS 
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Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32’, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


TRADE MARK 





FACILITIES 
TO SERVE ON DEFENSE WORK 


and 


“USED BY AIR CORPS” 


No obligation. 


THE Raqah co. 
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ETCHING - EMBOSSING 
LITHOGRAPHING- STAMPING 


ANODIZED AND ALUMILITE FINISHES 


FLUORESCENT MATERIAL FOR USE 
WITH ULTRA VIOLET LIGHT ON DIALS- 
INSTRUCTION PARTS 
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-Few 
CMP Precision Strip gives 
Maximum Parts per 100 pounds 


In many wartime industries, where important stamping 
and drawing operations have been “speeded up”, CMP 
Strip is showing its inherent “extra” advantages. It's 
nothing new, but superiority always exhibits itself un- 
der fire— CMP accuracy, precision and uniformity of 
desired physical properties in coil after coil has con- 
sistently met the most rigid specifications, improved 
products and generally lowered costs. It takes just this 
kind of steel today to get maximum uninterrupted pro- 
duction from each vital ton. Again in the certain peace- 
time tomorrows CMP Strip, as before, will be the solu- 
tion to many material problems for product betterment. 
Why not investigate its possibilities for your war prod- 
ucts now? 
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THE COLD METAL 
PRODUCTS COMPANY 





LL) NU BZ) Subsidiary of 
The Cold Metal Process 
iia aaa ste Company 


YOUNGSTOWN, OHIO 





HOW CAN CMP HELP YOU? | 


A wealth of valuable information on cold rolled strip 
steel, its uses and fabrication, is available from the 
extensive experience of the CMP personnel—ask a CMP 
representative or write, wire or phone Youngstown 4-3184. 














AKRON porcelain may 
be your solution to 
today's material re- 
strictions. The lasting 
protection of AKRON 
porcelain can be “tai- 
lor-made’’ to your 
specifications and it 
can be furnished NOW. 
There is no scarcity of 
this versatile material. 
Let us quote on your 
requirements. 




















































* Write for new, illustrated brochure picturing 
applications and types of AKRON porcelain AKRON, OHIO 
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IN OFFENSE 

AS IN DEFENSE 
IT’S G-M RELAYS 


Ifyour uninterrupted production depends 
on quality Relays, request details on the 
following G-M relays, which can be sup- 
plied in volume quantities, and quickly’ 





TYPE “*J’’; small, low-weight, D.C. aircraft 
relay; 2” long, 1%” high; heavy contact pres- 
sure; for high acceleration, altitude, vibration 

* and humidity specifications, 2 or 3 poles; self 
cleaning wiping contacts. 


TYPE ““C’’; small, 2\%" long, 2%" high; 1, 2, 
3 or 4 poles; self cleaning wiping contacts, 
* A.C: or D.C. 
TYPE “F’’; small, 2%” long, 1%” wide; 
1, 2, 3 or 4 poles; self cleaning wiping con- 
tacts; heavy contact pressure; A.C. or DC. 








For Full Data on these or other Relays 
... Write or Wire. 


LABORATORIE 
4310 NORTH KNOX AVE. CHICAGO, U. S. A. 





cation of rotating electrical machinery to many pur- 
poses which have been largely augmented by the war 
effort. 


Appointment of E, H. Fritz as plant manager has 
been made by the Stupakoff Ceramic and Manufactur- 
ing Co., Latrobe, Pa. Mr. Fritz was formerly man- 


| ager of the Derry Insulator Works of the Westing- 


house Electric & Mfg. Co. 


James J. Flaherty has been appointed general factory 
manager of all three divisions of the Wabash Appliance 
Corp. Mr. Flaherty was formerly in charge of inside 
frosting operations and responsible for development of 
new bulb frosting methods, 


Newbold C. Goin, formerly sales manager of the 
Gearing Div. of the Nuttall Works of Westinghouse, 
succeeds J. C. McQuiston as secretary-manager of the 
American Gear Manufacturers Association. Mr. Mc- 
Quiston resigned after serving ten years in this ca 
pacity. 


W. C. Osborne has been appointed as superintendent 
of outside production for Northrop Aircraft, Inc., it 
has been announced by Gage H. Irving, vice president 
and assistant general manager of the organization. 
For the past three years Mr. Osborne has headed his 
own firm of industrial engineers in addition to con- 
ducting a school of methods engineering. 


P. Y. Danley has been appointed as assistant sales 
manager of the Westinghouse Merchandising Div. and 
H. F. Hildreth as manager of commercial refrigeration 
and air conditioning sales, it was announced by T. J. 
Newcomb, division manager. Both men _ will 
continue to make their headquarters in the Springfield, 
Mass., plant. 


sales 


Russell G. Fudge has joined Hunter Electro-Copyist 
Inc., in Syracuse as production manager. He has re- 
cently been associated with Norman Bel Geddes as an 
industrial designer, which function he will also con- 
tinue in his new position. 


Ira A. Terry, formerly assistant to J. D. Harnden, 


-engineering assistant to the manager of General Elec- 


tric’s largest plant, has been appointed general assist- 
ant to H. A. Winne, vice president in charge of de- 
sign engineering, Apparatus Department. Mr. Terry 
will be succeeded by Walter C. Heckman. 


Curtiss-Wright Corp.’s general factory manager of the 
airplane division, P. N. Jansen, has been appointed 
director of manufacturing. John Lee, J. P. Davey 


| and W. A. Schanne have been appointed assistant di- 
rectors of manufacturing. 


| Robert B. Shepard, chief electrical engineer of Under- 
writers’ Laboratories, Inc. takes over the duties of 
| Deputy Chief of the Simplification Branch of the 
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DeJur instruments now in service testify to 
the care and accuracy with which they are 
made. The best of New England craftsman- 
ship is exemplified by the engineering, 
design, assembly and inspection inherent in 
all DeJur products. 


Write, wire or phone your requirements today. We are prepared to give you full 
cooperation on war orders. 





SHELTON, CONNECTICUT 
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AND HOW TO USE 
G-E KON-NEC-TORS 


SEND TODAY for your free copy of General Electric’s new up- 
to-date folder on application methods and uses for G-E Kon- 
nec-tors, the modern mercury contacts. Suggests dozens of 
places where G-E Kon-nec-tors can speed production by 
solving contact problems. 

Although G-E Kon-nec-tors are inexpensive, they may be 
operated millions of times ... with unvarying efficiency, no . : . 
flashing and no sparking. * These items, now available to war production 
For free copy of new folder and any other specific informa- industries, may be similar or identical to your own 


tion, write address below. armament requirements. 













Comparable to those used by other leading prime 
NELA SPECIALTY DIVISION, LAMP DEPT. and subcontractors, they await your order. Write 
GENERAL ¢ PARADIS for fully descriptive circular ‘‘E’’ today. 


bead | 3519 Shields Ave 
410 Eighth Street, Hoboken, N. J. | CENTRAL SCREW COMPAN Chicago, Mlinois 


JUNE 1942 


DIVISION OF ASSOCIATED SPRING CORP 


MANUFACTURING CO., CORRY, PA. 


RAYMOND 





CONSTANT VOLTAGE 


is the answer to the precision demands of 


SCIENCE and INDUSTRY for DEFENSE 
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VOLTAGE 


voltage to 


or short circuit. 


FLUCTUATING LINE © 
0 


l—insure dependable 
under emergency conditions 


No moving parts. 
action. Self protecting against overload 


=> CONSTANT OUTPUT 





VOLTAGE 


Electrically operated equipment de- 
signed for production of the materials 
of war, needs the protection of constant | 


operation 


2—protect vital equipment against 

damage by line surges 
3—eliminate the necessity of con- 

stant supervision. 
Sola CONSTANT VOLTAGE TRANS- 
FORMERS will deliver a_ perfectly 
stabilized output voltage, 
line voltages vary as much as 30%. 


even though 


Instantaneous in 


Ask for Bulletin BCV-14 


SOLA ELECTRIC ee 


” Comsat 


2525 CLYBOURN. AVE., 


7 ie aaa eee 
IRANSTORIERS 


CHICAGO © 
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Bureau of Industrial Conservation of the War Pro- 
duction Board to be stationed in Washington. 


ORDERS FOR ELECTRICAL GOODS UP 


ORDERS BOOKED EACH QUARTER 
BY ELECTRICAL MANUFACTURERS 
TOTAL DOLLAR VALUE 


1932 1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 





te ed 


Totaling $759,063,284 the orders for electrical goods as 
compiled by the U. S. Department of Commerce, Bu- 
reau of the Census, in the first quarter of 1942 exceed 
those for the fourth quarter of 1941, which amounted to 
$583,213,580, by 30 per cent. Orders for the same 
period of 1941 totaled $554,115,468. 


ENERGY OUTPUT STILL HIGH 


Figures for electric energy output, according to Edison 
Electric Institute, for the week ending May 9, reached 
3,351,126,000 kw-hr. This precedes the amount of 
energy put out for the previous week, (3,304,602,000 


r kw.-hr.), by 1.4 per cent. Total energy output for the 


four weeks ending May 9 totaled 13,236,618,000 kw.-hr. 
or 11 per cent above that for the same period in 1941 
which reached 11,796,582,000 kw.-hr. 


HEAT TRANSFER 


The importance of heat transfer and insulation in en- 
gineering, the three kinds of heat transfer, and basic 
units of measurement are covered in this book. Dis- 
cussed are thermal conductivity, conduction of heat in 
the steady state, conduction of heat in the unsteady 
state, steady state heat conduction in bodies with heat 
sources and an introduction to the dimensional analysis 
of convection. Also discussed are heat transfer by free, 
(Continued on p. 156) 
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Where priorities will 
allow, Harper can ship non-ferrous, 
Monel and stainless fastenings. You 
can “join the Navy” and manufactures 
of panels, gauges, instruments and 
scores of other items for Offense, now 
using Harper products. 


4320 STOCK ITEMS 


. .. of non-ferrous, Monel and stainless 
bolts, nuts, screws, washers, rivets and 
related items offer a wide choice and 
reduce necessity of making specials. 
WRITE FOR CATALOG and reference 
book—four colors, 80 pages. Harper 
products now available only to war 
and most essential industries. 


THE H. M. HARPER COMPANY 
2609 FLETCHER ST. ©@ CHICAGO 


“TOOL-UP”’ FOR Greater Production- 
Increased Profits with a 


© SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
REE secutive years. 
F 1AL Write for complete intormation—sending wire samples— 
no obligation. 


THE WIRE STRIPPER CO., 1722, Essthem Ave. 


MINDATURE 
MOTORS 


ae 


a 4 


A complete line of dependable “Flea 
Power” and small Fractional Horsepower 
A.C. and D.C. Motors. Direct drive or 
back geared — almost any speed, torque 
and voltage. Skeleton or cased models 
factory-adapted or specially designed to 
exactly meet your requirements. Hun- 
dreds of thousands in use. Prompt de- 
liveries, one or a million on priority order. 
Write for Motor Catalog or send specifi- 
cations for our expert recommendation. 
SPEEDWAY MANUFACTURING CO. 


1828 S. S2nd AVENUE CICERO, ILLINOIS 
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When You Buy 
CONTACT PHOTOCOPY PAPERS 


If you're looking for a better kind of black and white 
print paper—one that will give all the speed and per- 
fection of results demanded by today’s new rush of 
then try Hunter Original Formula Pa - made 


work 
bv the exclusive, patented new Hecco-Dyzed Process. 

The Hecco-Dyzed Process enables a radical departure 
from ordinary ways of making photocopy papers. For 
ease and safety of handling, standard practice has been 
to ‘tone down”’ the sensitivity of photocopy emul- 
sions. But with the Hecco-Dyzed Process, a super- 
sensitive emulsion can be used. Then by the addition 
of a new-type secret-formula dye, light-reactions are 
not reduced, but controlled exactly to photocopy needs! 


The Difference Shows in Better Results 


With Hunter Original Formula Papers, you'll get 
prints that are sharper and clearer. . . with colors accu- 
rately shown in tones of gray—with pure whites and 
completely opaque blacks—prints that develop perfect- 
ly even when made by inexperienced operators! Try 


them absolutely FREE! 


Write us for liberal samples today! 


Hunter Electro-Copyist copies anything 
—can't make a _ =mistake! Model sizes 
for Office and Engineerina Dept. 


Portable 
model fits 
general 
office re- 
quirements 


Available in 3 sizes for 
wide variety of work 


HUNTER ELECTRO-COPYIST, INC. 


430 S. Warren St., Syracuse, N. Y. 





Briefly reviewed, on this and the following 
pages, are recently published sources of 
descriptive and technical information as 
offered by various suppliers of essential 
materials, electrical and mechanical parts, 
equipment, motors, drives, controls, fin- 
ishes, etc., for integration within complete 
products of various kinds. 


PLASTIC GEARS. Types, materials, methods of fab- 
rication for one line of non-metallic gears, developed to the 
point of being 30 to 40 times as resilient as steel. They 
absorb vibrations, reduce operating noise and will not cor- 
rode or rust. Two types of non-metallic gear materials are 
described: one of cotton fibres held together by steel shrouds 
and threaded studs, the other of woven fabric laminations 
held in compression by a phenolic resin. The first is gen- 
erally preferred for heavy-duty applications while the sec- 
ond, because of its lower cost in smaller diameters and 
narrower faces, has wider usage for relatively light-duty 
gears. Included are suggestions for machining, installation 
data, engineering formulas, load and gear specifications and 


dimensions of gear blanks. General Electric Co., 
Schenectady, N. Y. 


TEMPERATURE INDICATORS. Single and mul- 
tiple-point models of potentiometer temperature indicators 
and indicating resistance thermometers. Also included are 
models equipped with selective key-switches for as many as 
82 contact points, as well as popular portable models. Single 
range and double range dials shown in full-size reproduc- 
tions and a complete list of standard ranges, as well as 
constructional features of the instruments given. Foxboro 


Co., Foxboro, Mass. 


INDUCTION HEATING. First of a series of data 
sheets covering, in concise form, the fundamentals and 
applications of induction heating. Constructive definitions 
for induction heating, current, frequency, magnetic fields 
and heat producing losses are given with charts showing 
hysteresis and eddy current losses as a function of fre- 


quency. Induction Heating Corp., 389 Lafayette 
St., New York, N. Y. 


REFRIGERATED WELDING. Process of refrig- 
erated welding, through which welding electrodes are actu- 
ally so cold as to be continually covered with frost. In 
addition to greatly increasing spot weld runs between tip 
dressing, it overcomes, by eliminating undesirable heat at 
the electrodes, many difficulties hitherto encountered in 
armor-plate and aluminum welding. 


Advantages of pro- 





Vew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 






Engineers, designers and executives to 
whom ELECTRICAL MANUFACTURING is 
made available each month under the con- 
trolled circulation policy of The Gage Pub- 
lishing Company are invited to forward 
requests for copies, preferably upon letter- 
heads of their company, directly to the 
manufacturer, at the address indicated. 


cess described as well as a description of the units em- 
ployed. Weltronic Corp., Frostrode Div., 3080 E. 
Outer Drive, Detroit, Mich. 


COUNTING, TIMING, RECORDING DEVICES. 
Developments in mechanical, electrical and high speed coil 
winding counters. Described also are actuating switches 
for electric counters, and numerous applications of photo- 
electric counting, signalgraph automatic timing and record- 
ing devices and time totalizers which measure and record 
the total operating time of ac. circuits. Product Instru- 


ment Co., 710 W. Jackson Blvd., Chicago, III. 


PRODUCTION AIDS. Three groups of miscellane- 
ous aids to better and faster outputs. Abrasives that save 
time on many operations. Scotch adhesive, electrical, 
cellulose and miscellaneous tapes that hold parts, tempor- 
arily or permanently, and insulate. Cements that speed 
assembly. Minnesota Mining & Mfg. Co., St. 
Paul, Minn. 


ELECTRIC DRIVE SELECTOR. To guide speci- 
fiers in the selection of electric drive equipment with specific 
reference to suggested motor types for each of 44 func- 
tional jobs. A convenient table lists various uses and in- 
_dicates which of the four principal types of ac. motor should 
be used. Specifications, performance ratings and control 
classes for the required type are readily determined. Perti- 
nent facts, such as horsepower ratings, speeds, voltages, 
frequencies and starting and pullout torques may be secured. 
Selector is in slide rule form, the reverse side of which shows 
the various magnetic and manual controls available for 


each type of motor and lists the proper control number. 
Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


MOTOR BRUSHES. Metal-graphite brushes for low 
voltage generators and slip-ring applications. Also shown 
are carbon-graphite brushes for motors and generators, in 
general, and for fractional horsepower and automotive 
brushes; as well as metal-graphite and carbon contacts. 
References offered, too, for available negative temperature 
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QUALITY MOTORS 


Peerless is equipped to handle large or small 
orders in standard or special designs. 

Every facility of our organization is at your 
command providing you with full cooperation 
and prompt action. Our expert engineering 
service guarantees you maximum efficiency, 
rugged design and trouble-free operation. 
Peerless has been building better motors for the 
past 50 years—always maintaining a quality and 
a performance unexcelled by any other motor. 








For Aircraft, Radio 
and other Electrical 
War Equipment... . 


War industries, using the Miniature 
Light Assemblies we make, are get- 
ting PROMPT service. As the 
world’s largest exclusive producer, 
our extensive facilities, operating at 
peak efficiency, have made this 
record possible. We serve most of 
America’s leading Aijrcraft and 
Radio Manufacturers, as well as 
others producing vital electrical war 
equipment. If you have a Pilot 
Light problem, submit it to our 
competent engineers. Or send for a 
copy of our Catalog. It describes a 
complete line of standard and 
special Dial and Jewel Pilot Light 
Assemblies. 


DRAKE | 
PILOT LIGHT ASSEMBLIES 


is the mark of a superior source of 
tungsten from which your precise 
needs may be closely met. 

Cleveland Tungsten, !Inc., has long 
specialized in pure hydrogen-reduced 
tungsten metal powder for carbide and 
similar work where wear resistance is 
vital. The metal is furnished in den- 
sities developed for this purpose and 
in 200 and 325 mesh fineness. 

For copper-tungsten welding elec- 
rodes, the same purity is retained but 
the physical properties of the powder 
are adapted to the requirement. 

The C-T personal engineering serv- 
ice will be glad to assist in the efficient 
application of tungsten products to 


your wartime needs. 


A—Crushed Ore 
B—Tungstic Acid 
C—tTungsten Metal 
Powder 

D—Rods, Ring, Clip 
and Plug—all made 
from Cletaloy 


DRAKE MANUFACTURING CO. J CLEVELAND TUNGSTEN 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 10000 MEECH AVE., CLEVELAND, OHIO 
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Layer-wound coils—‘‘cotton- 


No. 96 


Coils from 14/ 


interwoven” or uninsulated 


produced in LESS TIME on ' to 33%’ 


‘length, 


Universal No. 96 and No. 103 up to 6’ outside diameter. 
winders. 
ra No. 103 
Accurate winding 
* Coils up to 8” length; 7”’ out- 


Quick adjustments side diameter. 


FREE BULLETIN 103 


Automatic stopping 


UNIVERSAL WINDING COMPANY 


PROVIDENCE, RHODE ISLAND 


Gear S p.ecialties 


SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P.) 






























With considerable experience and ex- 
ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 





While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


rr Specialties 


ad ej yo Us RR. 2 


5) Soy) 


2650 W. MEDILL AVE. Ph. HUM. 3482 






150 


coefficient resistors and self-lubricating porous bronze and 
porous iron bearings. Keystone Carbon Co., Inc., 


: Marys, Pa. 


MOTOR CONTROLS. Full range of motor controls 
for all jobs up to 50 hp. Across-the-line type relays, 
solenoid starters, magnetic controls, manual starters, safety 


switches, service equipment, master devices, and contac- 
tors, etc., with construction and engineering data to cover 
each. 


Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 


OIL-RETAINING POROUS BRONZE BEAR- 
INGS. Installation data on oil-retaining bearings showing 
most approved methods with diagrammatic drawings and 
details of burnishing and boring tools as well as essential 
information on eliminating reaming and machining. Adap- 
tation of this type of bearing to moulded rubber, plastics 
and die castings indicated together with charts reflecting 
essential data on shaft clearances and permissible bearing 


loads) Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 


SPRING ENGINEERING. A comprehensive manual 
on spring engineering and design covering all types of springs. 
Discussed are spring materials, fatigue characteristics, tem- 
perature effects, static and dynamic loads, tolerances, de- 
flections, stresses, working space, design factors, design 
formulas, etc. Included are special nomographic charts, 
numerous tables and a complete analytical index. Amer- 
ican Steel and Wire Co., Rockefeller Bldg., Cleve- 
land, Ohio. 


WIRE DATA CHART. For use upon virtually any 
occasion where wire may be specified. Tabulations are 
given of B & S, Washburn & Moen, and Stubs or Birm- 
ingham diameters for gage sizes | to 50. In addition, the 
B & S column shows ft. per lb. for each size of standard 
5 per cent phosphor bronze. Table of conversion factors 
for use in obtaining the ft./lb. values for 15 other common 
wire materials as well as an inch rule, divided into | 6ths. 
Tabulations on reverse side give nominal analysis composi- 
tion, approximate tensile strength for hard and soft grades 
in lb. per sq. in., approximate percentage of elongation for 
hard and soft and density in lb. per cu. in. Overall size, 
51%, x 3 in. Callite Tungsten Corp., Wire Div., 
Union City, N. J. 


_METAL CLEANING. Detailed discussion of the 


metal cleaning problems in the production of various parts 
with specific reference to shells, shell cases, fuses, and other 
munitions. Character of the metal cleaning problem care- 
fully analyzed. Special emphasis placed in the new methods 
of removing oily dirt, drawing compounds and metal par- 
ticles from metal objects to leave a physically clean surface. 
Included are flow charts, illustrations and diagrams of 
washing machines and processes frequently used. Magnus 


Chemical Co., Garwood, N. J. 


FREE CUTTING BRASS RODS. An outline of the 
advantages of brass for screw machine products and the 
many economies resulting from its use. Machinability of 
brass and steel compared as well as the tool life of the two 
metals. Tables included showing physical properties, con- 


ELECTRICAL MANUFACTURING 























IN THE 
SAME 
SPACE 


That’s Saving! 
WEST VIRGINIA PULP & PAPER COMPANY AND 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. III Th 
| at Means 


PRECISION BOBBINS 


| SPACE SAVING and greater efficiency in units are basic factors 

| THE IDEAL SWITCH of today’s Production. PRECISION BOBBINS give you the 

FOR FAN CONTROL answer on coils. More winding area—better insulation—lightness 

fas with greater strength—these are distinctly 

PRECISION characteristics. With Pre- 

cision Bobbins much smaller coils can 

be made with the same number of turns, 

and the same gauges of wire as pre- 
viously used. 


PRODUCTS ARE IMPROVED 
MORE WORK IN LESS TIME 


At lower costs! The greater winding 
a , area of these bobbins takes care of heat 
ae as well as space problems. Fabrication 
of dielectric paper more effectively 





Pulp Products Department 





> Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%”. Mounting Nipple 
%” long, %” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


2 Circuit, 
Series-Parallel 





MANUFACTURING CO. 


(Electrical Division) | VALPARAISO, INDIANA 








































































P 
‘ eliminates shorts and grounds. Core is 
‘ AC & pC KATOLIGHT GENERATORS spirally wound for greater strength. 
Manuf ' se st Precision’s design and construction simp- 
, Manufacturers of a complete line revolving armature generators lify coil-winding, sinaly or in multiples. 
5 in sizes 350 through 15,000 watts at 60 cycles. Self-excited and Ne ee 
separately excited models, 1800 and 1200 r.p.m. Available single SAMPLES TO YOUR 
fe or two bearing design for coupling drive or direct mounting. SPECIFICATIONS 
° Good deliveries on 5 and 10 K.W. sizes in quantities. It costs you nothing to learn how perfectly 
f Available for all standard voltages such as 110, 220 single phase, Precision Bobbins can be adapted to 
s 2 or 3 wire, three phase or three phase four wire. Frequencies of your product—how much they will 
25, 30 and 50 cycles also available. ; ; 
; improve your coils—and SAVE 
Voltage regulation about 87% between YOU MONEY. And of extreme 
ad ¢ load with 3% speed ‘ : 
- load and full load with 3% speec importance! IMMEDIATE DELIV- 
: oa ERIES. Write f le tod 
e Also D.C. generators, frequency . oe ee my. 
f changers, rotary converters. RECTANGULAR _ Manufacturers of Dielectric Paper Tubes—Spi- 
on —_ = lar. 
5 KATO ENGINEERING CO. ral Wrapped — Round — Square — Rectangular 
ee atk PRECISION PAPER TUBE COMPANY 


Minnesota, U.S. A. 5 KW Generator, self-excited 
: 2035 WEST CHARLESTON ST.. CHICAGO. ILLINOIS 
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Ma ALL NT ACTION 


WAR PRODUCTION JOB 


mm PLASTICS» 
PHONE US IN 
; CHICAGO 


A member of our engi- 

neering staff, fully quali- 

fied to help you with any 
government work involving 
molded plastics, will be sent to 
you immediately, anywhere in the 
United States. 


COMPRESSION, INJECTION, EXTRUSION | 
MAOLDING OF 


ALL PLASTIC MATERIALS 


LARGEST ~< BEST EQUIPPED 
CUSTOM MOLDING PLANT 
«<n the MIDDLE WEST 


CHICAGO MOLDED PRODUCTS CORP. 


1020 NORTH KOLMAR AVENUE CHICAGO, ILLINOIS 





For Your Laboratory, Product, or Production Line 


VARIABLE VOLTAGE 





* Output voltage 0 to 130 volts. * Continuously 
variable. * Input voltage 115 volts (or 230 V.) 
* Efficiency over 95%. * Regulation under 4%. 
* No wave form distortion. x The ideal variable volt- 
age transformer. * Sizes from 230 to 3500 watts. 
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stants and theoretical weights of round and hexagon brass 
rods also standard specifications. American Brass Co., 
Waterbury, Conn. 


VALVE CONTROL SYSTEMS. Full line of electric 
motor valve operators as applied to standard temperature 
control systems. Tabulated data on dimensions, time of 
stroke, developed torque and adjustability of limit switch, 
etc. Wiring diagrams provided and recommendations 
made for use of valve operators, control valves and relays 
for application to two-position, three-position and other con- 


trol systems. Automatic Temperature Control Co., 
Inc., 34 E. Logan St., Philadelphia, Pa. 


METAL BALLS FOR BEARINGS. What it takes 
to make ball bearings; ten primary steps in the evolution of 
a finished ball in steel, bronze and special metals, from slug 
to heat-treated, lapped and inspected unit described in 
detail. SKF Industries, Inc., Atlas Bal] Div., Front 
St. and Erie Ave., Philadelphia, Pa. 


ELECTRICAL SPECIALTIES. Facilities for re- 
search, design and manufacture of various copper sulphide, 
copper oxide, selenium and tube rectifiers. Comprehensively 
reviewing organization, plant, rectifier assemblies and prod- 
uct offerings of parent company and its subsidiary, the 
B-L Electric Co., Benwood Linze Co., 1807 Locust 
St., St. Louis, Mo. 


CIRCUIT CONTROLS. Electrical ratings, physical 
dimensions and circuit diagrams for safety switches, fuseless 
breakers, multi-breakers, panelboards, motor control and 
motors to aid in the selection of correct equipment in each 


of these groups. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


VERTICAL SNUBBING. How a wide variety of 
shear-type mountings provide efficient vertical snubbing for 
vibration control. Engineering principles, general features 
and characteristics of such mountings included with charts 
and tabulated specifications of mounting units, their di- 
mensions, materials, methods of application and perform- 


ance ranges. Lord Mfg. Co., Erie, Pa. 


EXPLOSION-PROOF THERMOSTATS.  De- 
scribes two types of line voltage, hydraulic-action controls 
designed for heating, air conditioning and refrigerating 
applications where hazardous conditions exist. Specifica- 
tions cover types, range in deg. F., differential, adjustment, 
element, contacts and motor rating. Also shown are di- 


mensional line drawings. White-Rogers Electric Co., 
1209 Cass Ave., St. Louis, Mo. 


MAGNET WIRE DATA. Pertinent information on 
enamelled magnet wire in chart form. Covers size, diam- 
eter in inches, area in circular mils, lb. per 1000 ft., ohms 
per 1000 ft., ft. per lb., ohms per lb. etc. Rea Magnet 
Wire Co., Inc., East Pontiac St., Ft. Wayne, Ind. 


SEQUENCE AND WELD TIMERS. Automatic 
control for resistance welders described with definitions and 
general information about sequence and weld timing, pulsa- 
tion and spot welding. Operating details cover charging 
rate, “‘repeat’’ and “‘non-repeat’” operation and pulsation 
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MAKEPEACE FACILITIES 


ean speed your own production 


HE little Pioneer Autosyn Motor, we illustrate, is fitted with Makepeace Contact Rings F 
which have to be made to extremely close specifications and must never fail because 

, the pilot of a bomber depends upon this tiny motor to tell him whether all is well 
with the vital parts of his plane. 


We specialize in such small parts and our long experience in supplying the optical and 
jewelry trades with sheet, wire and tubing and pen and pencil manufacturers with caps, 
tapers and shells, fit us admirably, in these times of emergency, to undertake the production 
of similar articles. Our equipment is available to roll sheet and draw tubing in any non- 
ferrous metals. We do not mean the standard sizes of the brass mills, but wherever close 
tolerances and speed of delivery are required. We can hold sheet and wire, in most metals, 
to plus or minus .0001 and tubing to plus or minus 
-00015 in small gauges. 









We carry small stocks which can be finished to close 
specifications on Priority or we will refinish your own 
stock to specifications, trim tubing or cup and form 
any non-ferrous metal in quantity. 


Let us show you how we can help speed your 
production by doing some of this work for you. 





D. E. MAKEPEACE COMPANY 
ATTLEBORO, MASS. 


AUTOSYN MOTOR, \ Me. Pie Ne 
PIONEER INSTRUMENT 


DIVISION. WATCH SHOWS 
BENDIX AVIATION CORP. RELATIVE SIZE 





When Made from the best 


of materials care- 
It’s fully designed — 


accurately sized — 


Sherman Fuse Clips 
are an unusually ser- 
viceable and satis- 
factory line. Ferrule 
types are made of 
special Bronze. 
Knifeblade types are 


heavy, special temper 
spring copper. Write 


if for catalog giving full 
Speci y specifications. 


Sherman "2 tm Mz.& 









Slit Tit 
Retainer Retainer 



























* Acme Mechanized Lapping provides smooth, uniform, truly 
flat mating surfaces for rotating SEALS that are not only initially 
tight, but stay tight indefinitely. 


Your seal may be similar to any of hundreds already improved 
by the Acme precision-production method, which prevents the 
escape of fluids around rotating shafts, keeps out dust, grit and 
all foreign particles. 


Large-scale users of seals find the Acme precision-production 
method even better than the most precise hand lapped work 
because it is uniform. This uniformity, insured by 100% in- 
spection, cuts assembly costs by eliminating re-assembly and 
re-testing. Moreover, when the seal manufacture moves to the 
Acme plant, your skilled help is released for other important duties. 


Send in your blueprint or complete seal for specific recom- 
mendations. No cost or obligation. 










Acme Advice is Yours for the Asking 


7% ACME INDUSTRIAL CO. 


Makers of Standardized Jig and Fixture Bushings 
ACMEP 207 N. Laflin St. MONroe 4122 Chicago, Ill. 







..« For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. | 


424 ST. PAUL STREET ROCHESTER, NEW YORK | 
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We looked into the 
future lo create a 
LOW-MORTALITY 
vellum 


= 


M°* vellum tracing papers look good at a glance. 
But the real test of vellum value is in what hap- 
pens weeks—months or years later. Does the vellum 
have high or low “mortality”? Will it turn yellow? 
Will it become brittle? Will it go to pieces in han- 
dling or in the file? 

Applying research to this problem, Bruning cre- 
ated—20 years ago—a vellum which has never been 
surpassed for long life and durability. It is Bruning 
Vellux—proof against a// the attacks of time. It keeps 
its excellent printing qualities indefinitely ...does not 
turn yellow. It does not grow brittle or crack. And, 
while many another brand of vellum tracing paper 
has come and gone, Bruning Vellux has retained high- 
est standing in the drafting rooms of the Nation. 

Research is a process that goes on continually at 
the Charles Bruning Company. Important improve- 
ments in sensitized paper, drawing materials, and 
drafting equipment have made Bruning an unques- 
tioned leader. That’s why you'll find—as thousands of 
others have found—that it pays to deal with a com- 
pany which concentrates on doing a better job for the 
customer. Charles Bruning Company, Inc. 


Y 2056-230A 
tvcé 1897 
NEW YORK ¢e CHICAGO e LOS ANGELES 


Branches in 14 Principal Cities 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 
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Circular charts show the timing sequence of squeeze, 
weld, and hold time in terms of number of cycles for both 
pulsation and spot welding. Outline drawings of unit give 
mounting details and physical dimensions as well as listed 
control transformer and relay ratings, control voltage and 
timing adjustment range. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


timing. 


LOCKWASHERS. Controlled tension features and 
manufacturing facts discussed with table of standard sizes 
for convenient ordering. Information included on the proc- 
esses of rolling, forming, hardening and tempering in con- 


struction of non-tangling spring lockwashers. George K. 
Garrett Co., Inc., Philadelphia, Pa. 


SELF-ADJUSTING ROTARY PUMP. Working 
details, specifications and construction points for a complete 
line of rotary pumps. Diagram of operating cycle and 
chart shows capacity curve. Pumps available for adequate 


handling of a wide variety of liquids) Blackmer Pump 
Co., Grand Rapids, Mich. 


LEAD AND TIN PRODUCTS. This folder covers 
lead and tin products of varying alloys: solders, extruded 
shapes, pipe and tubing and many specialties frequently de- 
manded by war orders. Included is a table of lead-tin 
alloys. Alpha Metal & Rolling Mills, Inc., 363 
Hudson Ave., Brooklyn, N. Y. 


GAS CARBURIZING. Detailed description of the 
process of carburizing. Covered are construction, gas cir- 
culation, processing gases, gas velocity, penetration, operat- 
ing costs and other uses. Eleven specific advantages are 
listed. Section devoted to installation and also included is 


a table of specifications. Hevi Duty Electric Co., 
4212 W. Highland Ave., Milwaukee, Wis. 


TESTING MACHINES FOR PLASTICS. Appli- 
cation of load, capacity range, weight, construction, special 
equipment and general dimensions, (as well as its many 
advantages listed) for this tension-compression testing ma- 
chine designed especially for the varied and exacting re- 
quirements of the plastics industry. With this compact 
unit precision tests can be made in tension or flexure or film, 
sheet, or molded specimens. Also described are the hy- 
draulic testing machine, stiffness tester, charpy and izod 
impact tester, flow tester and distortion tester. Tinius 
Olsen Testing Machine Co., 500 N. 12th St., Phil- 
adelphia, Pa. 


INSTRUMENT SPRINGS. Considerations important 
in the design and manufacture of instrument springs, to- 
gether with the relative merits of extension springs vs. com- 
pression springs, the twist of a helical spring under axial 
load, mechanical hysteresis, creep under load, and tempera- 
ture effect on modulus of elasticity. All-Weather 
Springs, 72 Washington St., New York, N. Y. 


STANDARD METHODS FOR FAN MAKERS. 
Data covering standards for multi-blade and non-overload- 
ing types of fans, air density ratios at various altitudes and 
air temperatures for use with a chart on classes of fans. 
Typical specifications, abrasion, field test of fans, and com- 
parison charts for industrial exhausters and cast iron volume 
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Folding DOUBLE Cupped Washer Lugs 


WITH AND WITHOUT WIRE GRIP 


mS mmxe)6 


Standard Stranding with Wire Grip—SMALL Screw Hole 





Series No. 1055 


Extre Flexible Steading WITHOUT Wire Grip 


Solid Wire—LARGE Screw Hole—Standard Stranding 


SINGLE CUP at ’ 
WASHER LUGS & 
Series No. 1055B © } 


* WRITE FOR BULLETIN,8-D * 









KRUEGER & HUDEPOHL 


Third and Vine Sts. + + + CINCINNATI, OHIO 





JONES BARRIER 
TERMINAL STRIPS 


An ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From °4”’ wide and 13/32” high with 
5-40 screws to 244” wide and 1% 3"" high with 14’’-28 screws. 
Write today for information on coma line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, ILL. 
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The WEACO Heavy Duty Immersion Heating Unit has success- 
fully overcome burnouts so common with ordinary elements. 
Low thermal density for hard to heat liquids. Espe- 
cially recommended for oil preheaters on Diesel engines. 
The heating core can be changed without breaking pipe connec- 


tions or dismantling the whole apparatus. Bulletin RU-5 gives 
complete technical information. Ask about our thermostats. 


WARREN ELECTRICAL APPLIANCE CO. JAS} oR 


Electric Heat and Control Equipment Manufacturers. 
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You take no chances when you buy Newport Elec- 
trical Sheets: their use in thousands of products over 
a score of years has proved the superiority, unvarying 
high quality and free, easy workability of these 


dependable, extra value electrical 
sheets. Literature and samples of 
grades and gauges to meet your 
requirements sent on request. 


EWPORT 
ELECTRICAL 
SHEETS 2 


aaa 





Newport Products: Hot Rolled Sheets — Newport Elec- 
trical Sheets — GOHI Pure lron-Copper Alloy Sheets — 
Globe Brand Galvanized Steel Sheets, Roofing and Siding 
— GOH! Enameling lron Sheets — KCB Copper Steel 
Sheets — Newport Long Terne Sheets — Newport Galvan- 
nealed and DeLuxe Metal Sheets. 






NEWPORT 
KENTUCKY 


ANDREWS Basic Oren-Hearth Alloy Steel Billets and Slabs 
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MOTOR ANU 

GENERATOR 

FIELD CCILS 
& 

COILS AND 
TRANSFORMERS 
FOR EVERY 
WAR PURPOSE 


* To leading motor building industries—to manufacturers 
of electrical controls, communications systems and a long 
line of electrical devices for defense, the name Doyle 
represents: 





We are equipped to pro- 
duce field coils for frac- 
tional horsepower motors, 
and up to 10 H.P. 
























Expert coil winding to exact 
specifications — better assem- 
bly methods—reduced unit 


Your specifications in our 
hands can lead to a lasting 


costs — prompt quotations @llegiance between your 
based on efficient, low-cost ree and ours. 


production. 
Layer Wound 





Quick Deliveries Assured! Write Today! 


ames w. DOYLE wwe. RS 


311. N. Des Plaines St., Chicago 


THE TOUGH, WORKABLE 
STEATITE CERAMIC... 


LAVITE is the low-cost 
insulating material with 
the toughness that permits 
machining and threading 
to close tolerances. 

Having a high compres- 
sive and dielectric strength 
and superior insulation 
resistance with low loss 
factor, LAVITE is meeting 
the rigid specifications of 
numerous wartime pro- 
ducts. 

Samples and quotations 
promptly furnished upon 
request. 


STEWARD 
COMPANY 


OT ees 2 
& Works: 
CHATTANOOGA, 
fai F 


ea 
ee er 


Needham, Mass 


Tt ens | 


| peared in more exhaustive publications. 









fans. Tabulation of fan sizes for multi-blade and non- 
overloading fans together with minimum recommended gages 
of steel for sides and scroll. Class | design revised on the 
basis of the new standards. All tabulations are offered as 
a general comparison for various commercial fan sizes based 
on data taken from the published catalogues of member 
companies. National Association of Fan Manu- 
facturers, General Motors Bldg., Detroit, Mich. 


ELECTRICAL INSULATION. Forms of availabil- 
ity, methods of application, usefulness to the product within 
which specified, recommended practices, etc., etc. for glass 
fiber insulation as applied to conductors, motors, generators, 
transformers, etc. Owens-Corning Fiberglas Corp., 


Toledo, Ohio. 


TIN SOLDERER. Designs and specifications for five 
types of soldering units. Indicated to save power, give 
complete temperature control and increase production possi- 
bilities. The heat flows continuously through the metal to 
the soldering parts without intermediate insulator resistor. 
Standard type for both fine and heavy soldering takes tips 
from 14 in. square to % in. square. R. S. Stokvis & 


Sons, Inc., 17 Battery Pl., New York, N. Y. 


SYNTHETIC RUBBER SPONGE. Properties de- 
scribed and dimensions given for stock sizes of available 
slabs, tubing, cord and molded shapes of synthetic sponge 
rubber with all essential characteristics of natural sponge 
rubber. Property relation of synthetic rubber and natural 


sponge rubber compared in table form. B. F. Goodrich 
Co., Akron, Ohio. 





MEN AND EVENTS 





(Continued from p. 146) 


forced and combined effect of conduction and convec- 
tion, heat transfer in condensing and boiling and by 
radiation and much more information vital to this sub- 
ject. Tables and figures needed for numerical calcula- 
tions are given, as well as symbols for physical quan- 
tities. John Wiley & Sons, Inc., 440 Fourth Ave., 
New York, N. Y. 


A SHORT COURSE IN TENSOR ANALYSIS 

Written in the interest of the advanced course in en- 
gineering of the General Electric Co., this book con- 
tains a series of lectures delivered to students. It 


| represents a short outline of tensorial methods of attack 


of certain electrical-engineering problems that have ap- 
Although no 
additional basic concepts are introduced, several old 
topics are presented from a new point of view, and 
such new subjects as mercury-arc rectifier circuits are 
touched upon. Among the new groups of transforma- 
tions introduced are those establishing equivalent cir- 
cuits for rotating machines (such as the capacitor 
motor) that can be set up on the ac. network analyzer. 
| John Wiley & Sons, Inc., 440 Fourth Ave., New 
| York, N. Y. 
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; Feeder and Plugin Types 
. The Modern Method | Bx 
for Power and Light | 
: Distribution 
n 
s 
? Part of standard 10-foot sec- Fluorescent Reactor and 
tion of Plugin @ Busduct, ballast assemblies, and 
showing plug-in outlets, and pen bem ees — 
, . ulrel ersion ordi in 
Klampswfuz Plugins, open in properly Sudan Giek 
e and closed. can achieve startling pro- 
e @ Busduct affords great flexibility for machine — hs cence ae = 
] . : : : 150 gal. rectangular Sta- 
ki ayout Time lost in changing location of Wisuteumeanticinad 
7 machines is reduced to the minimum. Simply Selective thermostatic con- 
“move the machine — plug in — go!”’ trol (100 to 500 *F.) 
is @ Busduct is practically immune to deterioration. It 
7 may be taken down and installed in new positions, in 
the same or different buildings, as need may require. 
Extensions may be made readily to existing installa- 
tions. Moderate first cost is combined with low up-keep 
- ... Write for Bulletin 61, with complete description, Heaters like these ere built in 
applications and detail drawings of @ Busduct. 96 cael 
» wax and compound heating 
| a ge ws on 
c , atl clude fixed or selective ther- 
mostatic control to suit your 
1} Pe 7 Ad ds; complete melting at 
a an Qin ae Rest concentration; non- 


ELECTRIC COMPANY freeze, non-clog, non-drip out- 


lets; pouring by drops or 
nna aes (synchronized dual 
outlets if desired). 





ENGINEER-DESIGNER 
WANTED 











7 i i 4 
A Client Has Asked us to to 385) Tbs, “capecties) andi 
1° . hapes and types for various 
Help k ind the Right Man ey ‘Also efficiently applicable 
I Positi to heating lead or bobbie, appli- 
. i by i ion or dipping; 
) foran Important Position cates by tenet ee 
Ps A client of ours—a long-established leader in his Comes. 
field—needs an electro-mechanical engineer quali- 
a fied to handle development and design work on 
| relays, timers and solenoids, and who has had 
practical production experience. 
This is not a temporary ‘‘job.”’ It is a position 
which, because it has been created for the purpose 
of looking to our client’s future, should prove 
equally important to the future of the man who can And there are scores of other Sta-Warms designed to heat 
fill it. practically any industrial compound or chemical. Someone, 
a Proved design ability, based on a practical approach somewhere is using a compound similar to yours. Let us 
- to the manufacturing problems involved, is of tell you the results they are getting—and how Sta-Warm's 
t paramount importance. To the right man are exclusive features can be applied to bring your job greater 
offered free reign to initiative and ample opportu- heating Precision, faster production, lower costs. Write today 
k nity for future development. for details. 
)- The company is located in Eastern Pennsylvania, 
does well over a million dollars annual volume, and 
4 will stand rigid investigation from any angle. All STA-WARM 
( of its employes who might be interested know of 
d this advertisement. E L EC. CO. 
ms If you feel that you can fill the position, we suggest 
, that you write us in detail. Correspondence will be 565 Ni. Chestnut St. 
i- treated with strictest confidence. Ravenna, Chio 
P= 
‘ THE HARRY P. BRIDGE Co. 
r. Advertising Counsellors F Bt iu | e t e 3 q ie y men { i a 
. 1324 Walnut St. Box 11 Philadelphia, Pa. 





Heating, Pouring, Conveying Compounds 


————— eee. 
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RSLS Mid Pay 


@ A _ monthly classified index of 


those finished product components 


and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Consult the actual advertisements of those companies whose 
names are listed under the different headings. See advertisers’ index just 


preceding back cover. 





ALLOYS, Aluminum 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. Y¥ 


Bunting Brass & Bronze Co., Toledo, O 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
nN. = 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y 
*““Cerromatriy ‘Cerrobend."’ 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
**Dowmetal.’’ 


ALLOYS, Nickel 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mich 

International Nickel Co., Inc., 67 Wall, New York, N. Y 
“Monel.”’ 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
mF 


ALLOYS, Resistance 

Driver Co., Wilbur B., Newark, N. J 

Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., /Detroit, Mich 

Jelliff Mfg. Corp., C. O., 10 Pequot Ave Southport, 
Conn 


ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y 
‘Horse Head Special.’ 


ALUMINUM 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
AMMETERS, See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co., Waterbury, Conn 5 
Revere Copper & Brass, Inc., 230 Park Ave., New York, 
6. = 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp., Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J. 





Insulate bare wire with LAVOLAIN ball and 
socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown ‘> size 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 





The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers, Carbon Co. 


3450 So. 52nd Avenue, ho Geta Reb cet. 





ASBESTOS, PAPER. See Paper, Asbestos. 


BALANCING MACHINES. See Machines, 
Balancing. 


BATTERIES, Rechargeable 
Koehler Mfg. Co., Masiboro, Mass 


BEADS, Insulating 

American Lava Corp., Chattanooga, Tenn 

Dunn, Ine., Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco Fish Spine.’’ 

= ws Co., 41 Muirhead Ave., Trenton, N. J 
zavolain 

Steward Mfg. Co., D. M. Chattanooga, Tenn. 


BEARINGS, Ball and Roller 

McGill Mfg. Co., Valparaiso, Ind 

Norma-Hoffman Bearings Corp., Stamford, Conn., ‘‘Car 
tridge 

S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio 

Torrington Co., The, 56 Field, Torrington, Conn. 


BEARINGS, Needle 
McGill Mfg. Co., Valparaiso, Ind. 
Torrington Co., The, 56 Field, Torrington, Conn 


BEARINGS & BUSHINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, New York 

Neveroil Bearing Co., Wakefield, Mass ““Graphex.’’ 
tichardson Co., Melrose Park (Chicago), IIl. 


BEARINGS & BUSHINGS, Non-Metallic 

ei Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O 

General Electric Co., Plastics Dept., Section E-5, 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
mi ee ‘Lamicoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del 

Neveroil Bearing Co., Wakefield, Mass. ‘‘Woodex.’’ 

Richardson Co., Melrose Park (Chicago), Ill 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 


BLADES, Fan. See Wheels, Blower and 
Fan. 
BLOCKS, Pillow. 


Norma-Hoffman Bearings Corp Stamford, Conn 


S.K.F. Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa Rubber Flex.’’ 

BLOCKS, Terminal 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 
BLOWERS, Armature 


Ideal Commutator Dresser Co 1008 Park Ave., Syca 
more, Ill 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 

BOBBINS & SPOOLS, Coil. ‘See Tubes, 
Paper. 

BOLTS, NUTS AND SCREWS, Machine 


American Screw Co., Providence, R. I. 
Bristol Co., The, Waterbury, Conn 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 


Chandler Products Corp., Cleveland, Ohic 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn 
Driver-Harris Co., Harrison, N J 

Harper Co., H {., The, 2609 Fletcher, Chicago, Il 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H 

Ohio Nut & Bolt Co., 612 Front, Berea, O. 

Parker Co., Charles, The, Meriden, Conn 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 


Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
ne = 


Ryerson & Son, Inc., Jos. T., Chicago, Ill. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Il. 


Southington Hardware Mfg. Co., The, Southington, Conn. 


Whitney Screw Corp., Nashua, N. H. 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 

Chandler Products Company, Euclid, Ohio. 

Continental Serew Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The Meriden, Conn. 

Parker-Kalon Corporation, 198 Varick, New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Southington Hardware Mfg. Co., The, Southington, Conn. 
Whitney Screw Corp., Nashua, N. H 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 2001 S. Michigan Ave., Chicago, Il. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc, 230 Park Ave., New York, 
ee A 


BRIGHT NICKEL PLATING PROCESS. 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 
BRONZE BARS, Solid and Cored 


Bunting Brass & Bronze Co., Toledo, Ohio 
Johnson Bronze Co., 570 S. Mill, New Castle, Pa 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 

BRUSH SEATERS. See Seaters, Commu- 
tator Brush 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill. 

General Electric Co., Schenectady, N. Y. 

Keystone Carbon Co., Inc., St. Marys, Pa. ‘‘Equaload.’’ 

Morganite Brush Co., Inc., 3304 48th Ave., Long Island 
City, BM. ¥. 

Pure Carbon Co., 1909 Nobrac, St. Marys, Pa. 

BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 
CABLE, Armored 


Anaconda Wire & Cable Co., 25 Broadway, New York, 
: ¥ 


Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Heavy Dut 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
iS 


Boston Insulated Wire & Cable Co., Dorchester, Mass. 

General Elec. Co., Schenectady, N. Y. “*Glyptal,”’ 
**Versatol.”’ 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
x; 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


CABLE, Thermostat : ’ 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
Oe 

Ansonia Electrical Co., The, Ansonia, Conn 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Varnished Fabric : ; 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
we es 


CADMIUM PLATING 
Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 


CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.’” (Magnesium Alloy.) 


CASTINGS, Iron and Steel 
Saginaw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 


CASTINGS, Magnesium Alloy : 
Dow Chemical Co., Dowmetal Division, Midland, Mich. 
“‘Dowmetal.”’ 


CASTINGS, Nickel and Nickel-Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, N. Y. 
‘*Monel.’’ 


CASTINGS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York, 
i, A 


CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 

Akron Porcelain Co., Akron, O. 

American Lava Corp., Chattanooga, Tenn. 

Louthan Mfg. Co., East Liverpool, O. 


Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


“*Prestite.’ 
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WILL NOT CRUSH 
STRANDED WIRE 


THe E-Z AUTOMATIC Wire Stripper is 
provided with a lever (shown at the top of 
illustration) which stops the return of the arms 
until the wire is removed after stripping. It is 
then snapped, quickly, back to normal. 





S. Always ready for use. Its triplicate action of 
clamping the wire, cutting the insulation and 

ee stripping is automatically timed and performed 
with one squeeze of the handles. When the 
pressure is released, the handles open. 


Anyone Can Use It—The E-Z AUTOMATIC 
Wire Stripper is simple, satisfactory and as 
u- easy to operate as a pair of pliers. 


TO, Write For Circulars 
a” and Full Particulars 





Pyramid makes a Wire Stripper for every need: 
Colonial; E-Z Foot Pedal; Mastercraft Foot 
Pedal; Side Lever; Overhand Lever; and, 
Hand Wire Strippers. 





Zs 
Patented U.S. A. 
and Foreign 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 


“ALLENS” 





Allen Hollow Screws of special-analysis 
alloy steel (ALLENOY), precision 
threaded to a high Class 3 fit and scien- 
tifically heat-treated, hold parts together 
with a grip that defies vibration. The 
handy hex keys facilitate fast, positive 
assembling even in hard-to-get-at 
places. Set Screws and Flat Head Cap 
Screws in size No. 4 and up. “Pressur- 
formd”’ Socket Head Cap Screws in size 
No. 2 and up. Folder G-21, fully de- 
scribing these and other Allen products, 
yours on request. 





Call your local Allen Distributor for free samples and accommodating service. 


THE ALLEN MFG. COMPANY, HARTFORD, CONN., U.S. A. 


METAL DUPLICATING 
ea 7 . 


Are you in a rush for some 4 
duplicated metal parts? Do 
you have experimental 
work? In many cases you 
can make the parts faster 
with the ““Di-Acro”’ System, 
and avoid entirely the ex- 
pense and delay of making 
dies. An almost unlimited 
variety of work can be 
rapidly done by the com- 
bined use of 3 Di-Acro s oo 
Precision Units, Shear, bi stil} 
Brake, Bender. ~—. cS Si j 

Di-Acro Brake No. 1 rapidly forms angles, 
Write for Catalog channels, “‘Vees’’. 01” 


O'NEIL-IRWIN MFG. CO. 3-88 4s 


BbALRO: 


GS 


MAC) 









Syca 


York, 


ecial 


309 - 8th Ave. S., 
Minneapolis, Minn. 
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Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants...Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 


Have Youa “PROBLEM CHILD”? 


Springs are as necessary to the operation of war equip- 


ment as to domestic—and a thousand times more 
vital! If your Defense production is impeded by lack 
of springs that readily meet the Government’s high 
We'll help 
you out if we possibly can. And we'll tell you promptly 


standards, send us your specifications. 


if we can’t. Facilities for handling wire sizes from 


.004—.125 diameter. 


PECK SPRINGS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 





CHOKES. See Transformers. 
CIRCUIT BREAKERS 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
General Elec. Co., Schenectady, N. Y 


Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
**Re-Cirk- It.’ 
Ward Leonard Elec. Co., 34 South, Mt 


Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., E 


Pittsburgh, Pa. 


CLEANING COMPOUNDS. See Com- 
pounds, Cleaning. 

CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘‘M’’ 


Cincinnati, (Mariemont) O. 
Jefferson Electric Co., Bellwood, Il. 


Jones, Howard B.. 2300 Wabansia Ave., Chicago, IIl. 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 


Patton MarGuyer Co., 17 Virginia Ave., 
Sherman Mfg. Co., H. B., 


Providence, R. I. 
Battle Creek, Mich. 








Magnetic Valves 


to control electrically 
the flow of 


STEAM - WATER - 
OIL-AIR- GAS, Ete. 


Write for bulletins 


MAGNATROL 
VALVE CORP. 


56 Beekman St., New York 











METROLOY 
aes H AE 
CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 

Produced from highly fused pure Tungsten motal, eliminating 

excessive oxidation or pitting. Purity prevents film coatings 

from adhering to contact surfaces. Electrical contact surface 

resistance Is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 


TALC LLL 


TNC ae 


NEWARK, N. J 





SETS ‘EM STRAIGHT 


L-R Type “IAU" Doubleflex especially designed 
to correct MAXIMUM MISALIGNMENT. 
Noiseless. Max. Bore 0”. 


Lk om 


FLEXIBLE 
Other types in all sizes, for all purposes. No 


COUPLINGS 
lubrication. No servicing. Send for Catalog, and 


Selector Charts. 


MTS Seat Re a ee 


5020 W. LAKE STREET CHICAGO, ILLINOIS 
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CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., 
“*Turbo.’’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-622-12 Appliance and 
Merchandising Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blivd., Chicago, Ill. 

Irvington Varnish & Insulating Co., 


New York, N. Y. 


Washington 


Irvington, N. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. = *‘Armatite,’’ ‘‘Empire.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

CLOTH, Tracing. See Drafting toom 
Materials. 

CLUTCHES 


Carlyle Johnson Machine Co., 
Hilliard Corp., Dept. E-5, 


COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper 
Driers and Impregnators See Ovens, Industrial. 
Electromagnets See Coils 
Impfegnators, Vacuum. See 
Induction See Coils. 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper 
Winders and Spreaders See Winding Machines, Coil. 


The, Manchester, Conn. 
106 W. Fourth, Elmira, N. Y 


Ovens, Industrial. 


COILS 
Acme Wire Co., New Haven, Conn. 
—_ Wire & Cable Co., 25 Broadway, New York, 


Coto-Coil Co., Inc., 75 Williard Ave., Providence, R. I 


Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dano Elec. Co., 93 Main, Winsted, Conn 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 

Doyle Inc., James W., 311 N. Desplaines, Chicago, II 

Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich 

General Elec. Co., Schenectady, N. Y 

a Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 


Trenton, N 


Roebling’s Sons Co., John A., Trenton, N. J. 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


COMPOUNDS, Cleaning and Paint Stripping 
Oakite Products, Inc., 18H Thames, New York, N. Y. 


CONDENSERS, Electrolytic Filter 

Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 

General Elec Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Solar Mfg. Corp Bayonne, N. J. 

Sprague Specialties Co. [Resistor Div.], North Adams, 
ass. 

CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J. 

Svengue Specialties Co. [Resistor Div.], North Adams, 
1ass. 

CONDENSERS, Variable 


Millen Mfg. Co., Inc., James, 
Mass. 


CONNECTORS, Solderless 


Syca- 


150 Exchange, Malden, 


—— Wire & Cable Co., 25 Broadway, New York, 
CONNECTORS, Wire 

Alden Products Co., 186 N. Main, Brockton, Mass. 
—— Wire & Cable Co., 25 Broadway, New York, 
Cuyahoga Spring Co, 10322 Berea Rd., Cleveland, Ohio 


Dante Elec Mfg. Co., Bantam, Conn. 
Ceneral Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. . 

Ilsco Copper Tube Products, Inc. Station ‘‘M’’ 
Cincinnati, (Mariemont) O : 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. 


Krueger & Hudepohl, Third & Vine, Cincinnati, O. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 
CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero 
Ill 

Morganite Brush Co 
City, MN. Y. 

CONTACTS, Metallic 

Molybdenum, Platinum, Silver, Special Al- 
loys 


Baker & Co., Inc., 113 Astor, Newark, N. J 


, Inc., 3304 48th Ave., Long Island 


Tungsten, 


Cc S. Brainin Co., 20 VanDam, New York, N = 

Callite Tungsten Corp., 547-39th, Union City, N. J. 

Cleveland Tungsten, Inc., 1000 Meech Ave., Cleveland, 
0 

Fansteel Metallurgical Corp., North Chicago, Ill 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa “Gibsiloy.”’ 


Makepeace Co., D. E., Attleboro, Mass. 
Mallory & Co Inc., P. R., Indianapolis, Ind. 
Metroloy Co. Inc., 57 E. Alpine, Newark, N. J. 


CONTROLLERS, Motor 
(See also Rheostats, Motor Control.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, 
American Gas Accumulator Co., Electrical 
beth, N. J 


Arrow-Ilart & Hegeman 
Div., Hartford, Conn. 


Wis 
Div., Eliza- 


Elec. Co., Industrial Control 


Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
Eagle Signal Corp., Moline, II. 
General Elec. Co., Schenectady, N. Y 


Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J. 
United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co... 34 South, Mt. 
Westinghouse Elec. & Mfg. Co., East 


CONTROLS, Electronic 
Continental Electric Co., 903 Merchandise Mart., Chicago, 


Vernon, N. Y. 
Pittsburgh, Pa 


Ill 
G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 
General Elec. Co., Schenectady, N. Y. 


Instrument Specialties Co., Inc., Little Falls, N. J 





United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

CONTROLS AND VALVES, Temperature 
and Pressure 
(See also Regulators, Temperature; Thermostats. ) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow'Hart & MHegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il. 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Elec. Co., Schenectady, N. Y. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 

Jefferson Elec. Co., Bellwood, Ill. 

Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 

Mercoid Corp., 4217 Belmont Ave., Chicago, III. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 

Spencer Thermostat Co., Mass 
(Low Voltage.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CONVERTERS, Rectifier. See Rectifiers. 
CONVERTERS, Rotary. See Motors. 
COPPER, Beryllium 

American Brass Co., Waterbury, Conn. 


Driver Co., Wilbur B., Newark, N. J 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 


103 Forest, Attleboro, 


(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary Re 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


N ; 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J. 
Electric Auto-Lite Co., The, Wire Div., Port Huron, 
Mich. 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


CORD SETS . 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Section Q-2124. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 Flournoy, Chicago, II. 
Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 


CORES, Resistor and Resistance Coil 
American Lava Corp., Chattanooga, Tenn. 
Colonial Insulator Co., 937 Grant, Akron, O. 
General Elec. Co., Schenectady, N. Y 
Louthan Mfg. Co., East Liverpool, O 
Star Porcelain Co., 41 Muirhead Ave., 
“Thermolain,”’ ‘‘Lavolain.”’ bee 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite. 


CORES, Transformer. See Laminations, 
Magnetic. 
COUNTING DEVICES 


Trenton, N. J 


Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis. 
‘*Productimeters.”’ 7 
Production Instrument Co., 710 W. Jackson Blvd., 


Chicago, Il. 
Veeder-Koot, Inc., Hartford, Conn. 


COUPLINGS, Flexible 
Cullman Wheel Co., 1352-E Atgeld, 
Guardian Utilities Co, 215 E. 

City, Ind. & 
Hilliard Corp., Dept. E-5, 106 W. Fourth, Elmira, as ee 
Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 


Chicago, Ill. 
Michigan, Michigan 


Lovejoy Flexble Coupling Co., 5020 W. Lake, Chicago, 
Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 

Torrington Mfg. Co., Torrington, Conn. 

CUPS, Oil and Grease ey. 

Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Ill. 


Hunter Pressed Steel Co., Lansdale. Pa. 

Speedway Mfg. Co., 1828 8. 52nd Ave., Cicero, Tl. a 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto Matics, 
**Levomatics,’’ ‘‘Drip-Drop.”’ 


DIALS ; 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. (Ceramic Decorated Glass & Metal). 
Federal Products Corp., 1144 Eddy, Providence, ~~ - 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

DIE-CASTINGS. See Castings, Die. 


DIES, LAMINATIONS 

Chicago Molded Products Corp., 
Chicago, Til. 

Richardson Co., 


1020 N. Kolmar Ave., 
Melrose Park (Chicago), Ill. in ee 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 
DRAFTING ROOM MATERIALS 


Arkwright Finishing Co., Providence, R. I. a 7 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘*‘Micro-Weave. 

Keuffel & Esser Co., Hoboken, N. J. ; 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) : 

Post Co., Frederick, Box 803, Chicago, Ill. 

DRIVES, Machine Tool : 

Cullman Wheel Co., 1352-E. Atgeld, Chicago, Til. 

Lima Electric Motor Co., Lima, Ohio. 

Master Electric Co., Dayton, O. 

DRYERS, Atmospheric, Vacuum 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 

ELECTRICAL SHEETS. 
trical. 

ELECTRONIC CONTROLS. 
Electronic. 

ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise 
Bridgeport, Conn. 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich. 


See Sheets, Elec- 


See Controls, 


Dept., 


ELECTRICAL MANUFACTURING 
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There’s more to production 
than just a priority... 


é 


Yor R priority number, no matter how high, can Our sixty-six years of molding experience makes a lot 
guarantee you just one thing—and that is preference. of difference, our customers say. One described it as 
In a molded plastic job, it won’t guarantee you produc- the “engineering skill to do the impossible.”’ That’s 
tion to closest tolerances, nor finishing of the kind that pretty strong, but perhaps our success with the tough 
cuts assembly hours to minutes. jobs is due to the fact that as pioneers, we have had to 

That’s why, ia thee dave of eelstitute new figure ways of doing things for ourselves. And that 


materials and unpredictable production schedules, habit has stayed with us. 


it’s more important than ever that you have all 
possible experience to help you solve your plastic 
molding problems. 


If your defense job needs special skill, we suggest 
that it may aid our national program to get in touch 
with our engineering department. 





MOLDED PLASTICS DIVISION OF 


AUBURN BUTTON WORKS 


AUBURN, NEW YORK 


Molders of all Types of Thermo-setting and sneabiaiicaninitih materials by compression, injection x extrusion methods 













FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 
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By RBA AA, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 


meee ty iti) ed 





HAVE YOU TRIED THE NEW 


se! ILSCO LUG? 


» Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC, 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 


are good soldiers on the production machine line . . . rugged. con- 
stantly dependable, they are well fitted to guard against waste. lost 
time ... conserving precious man-hours that can be used to pro- 
duce MORE... ready to give you accurate count hour after hour. 
day after day, as you turn out essential products for winning the 
Victory. Check your machines now to see where you can use Produc- 
timeters! There’s a type for practically every industrial application. 


WRITE FOR COMPLETE DETAILS! 


Model 5-D-1 (above) installed on Drill Press to record production. 
“D” Models also available in three, four and six-figures capacity. 


DURANT MANUFACTURING CO. 


1962 N. Buffum Street 198 Eddy Street 
Milwaukee, Wisconsin Providence, R. I. 
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ENAMELS. See Finishes. 

ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 


Ave., Chicago, IIl. 
EYELETS 


American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Platt Bros. & Co., Waterbury, Conn. 

FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 

FELT 


American Felt Co., Inc., Glenville, Conn 

Western Felt Works, 4031-4119 Ogden Ave., 

FERRULES 

American Brass Co., Waterbury, Conn 

Patton-MacGuyer Co., 17 Virginia Ave., 
ms 2 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y. 


Chicago, Ill. 


Providence, 


FILTERS, Radio 


densers. 


FIBRE, Phenol. 


Interference. See Con- 


Plastics. 


GEARS FOR VICTORY BY 
PERKINS.. 


See 


We specialize in 
PRECISION CUT 
GEARS of all types 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


a SUE at aa ee 
SPRINGFIELD NST Ae US aa 


«ert 


SOL-REX 
ala 
BULBS 


SIGNAL, 
Tater Ne 
INDICATOR 


MCs eee ET Se 
CMe cl etree) 
to 250. We invite 
inquiries from 
manufacturers. 


3 HERZOG ‘<=> 
MINIATURE LAMP WORKS 
ie Established 1911 


NEW YORK 


will solve your problem 


LONG ISLAND CITy 
staff 


Our engineering 





VARNISH 
MICA 
FIBRE 


TUBING or 
SLEEVING 








SLOT 
PAPER 


VARNISHED 
CAMBRIC 


SLOT WEDGES 


INSULATION 
ri Lae 34-5 ec) dT) Nae) 


565 West Woshington Bivd 1105 Leader Building 
eT ty Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 





Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
Dritherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
types. 

Write for descriptive literature. 
North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


INFRA-RED 
DRITHERM 














FIBRE, Vulcanized 


(Sheet and Kod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
BN. 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” “‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
*‘Fyberoid,’’ “‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 
Alrose Chemical Co., 180 Mill, Providence, R. I. 
Aluminum Company of America, Gulf Bdg., Pittsburgh, 
Pa. 
Ault & Wiberg Corp., Dept. E.M.M., 75 


Wilmington, Del. 


Varick, New 


York, N. Y **Polymerin.’’ 
Hilo Varnish Corp., 42 Steward Ave., Brooklyn, N. Y. 
Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.”’ 
New Wrinkle, Inc., Mutual Home Bldg., Dayton, Ohio 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
. Y¥ 


N 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
FLUORESCENT SOCKETS. See Sockets, 
Lamp. 
FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y 


FREQUENCY CHANGES. See Motors. 
FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, Ill 

Littelfuse, Inc., 4753 Ravenswood Ave., 

Trico Fuse Mfg. Co., Milwaukee, Wis 
ark.”’ 


FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill 
GASKETS, Felt. See Felt. 
GASKETS, Fibre. See Fibre, 
GASKETS, Rubber 


Chicago, Til 
“‘Trico,”’ ‘“Kant 


Vulcanized. 


Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, Ill 

GAUGE GLASSES 

Rohm & Haas Co., 222 W. Washington Square, Phila 
delphia, Pa. Plexiglas (transparent plastic). 

GAUGES, Air Gap 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill 


GAUGES, Vacuum 


Continental Electric Co., 903 Merchandise Mart., Chicago, 


Til. 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P O 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., 
Ill 

Perkins Machine & Gear Co., Springfield, Mass 

Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Formica Insulation Co., 
cinnati, O 

Specialties, Inc., 


Chicago, 


4638 Spring Grove Ave., Cin 


2650 W. Medill Ave., Chicago, 
General Electric Co., Plastics 
Plastics Ave., Pittsfield, Mass. 
Mica Insulator Co., Dept. 21, 196 
N. Y. ‘‘Lamicoid.’’ 
National Vuleanized Fibre Co., Wilmington, Del 
Perkins Machine & Gear Co., Springfield, Mass 
Richardson Co., Melrose Park (Chicago), Ill. 


Dept., Section E-5 1 
**Fabroil,’’ ‘‘Textolite.’’ 
Varick, New York, 


Synthane Corp., Oaks, Pa (Graphited. ) 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del. 
Ohmoid.’ 


GEAR MOTORS. See Motors. 

GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 

GENERATORS. See Motors, Plating 
Generators. 


GLASS 


(See also 


also 


Saturated. ) 
Corning, N. Y. 


Tubing & Sleeving 

Corning Glass Works, Insulation Div., 

GLASS-FIBRE INSULATION 

Owens-Corning Fiberglas Corp., 
Fiberglas.’’ 


GLUE POTS. See Pots and Ladles. 
GUARD LAMP, Portable 


McGill Mfg. Co., Valparaiso, Ind 


HANGERS, Ball and Roller Bearing 


Toledo, Ohio 


S K F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

HARNESSES, Wire. See Flexible Leads. 
HEATING. ELEMENTS. See Units and 


Elements, Resistance Heating. 
INSTRUMENTS, Drawing 
Post Co Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory Standard 


tiddle Co., James G., 1211-13 Arch, Philadelphia, Pa. 
DeJur-Amsco Corp Dept. EM51, Shelton, Conn 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill 
General Elec. Co., Schenectady, N c 


Instrument Specialties Co., 
Shallcross Mfg. Co., 
Simpson Elec. Co., 
Triplett Elecl 
Weston Elecl 

Newark, N. . 
Westinghouse Elec 


Inc., Little Falls, N. J. 
Collingdale, Pa. 

5200 Kinzie, Chicago, Ill. 
Instrument Co., Bluffton, O 


& Mfg. Co., East Pittsburgh, Pa 






Instrument Corp., 582 Frelinghuysen Ave., 
J 


INSTRUMENTS, Portable and Switchboard 


Biddle Co., James G., 1211-13 Arch, Philadelphia, Pa. 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 

Ferranti_ Electric, Inc., 30 Rockefeller Plaza, 
York, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Simpson Elec. Co., 5200 Kinzie, Chicago, III. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


INSTRUMENTS, Precision Measuring 
Federal Products Co., 1144 Eddy, Providence, R. I. 


INSTRUMENTS, Speed _ indicating. 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 
Bushings. See Ceramics. 
Ceramic. See Ceramics. 
Cloth. See Cloth, Insulating. 
Composition. See Plastics. 


New 


See 


Compounds. See Varnish, Insulating; also Wax and 
Compounds. 
Fibre. See Fibre, Vulcanizer; also Plastics. 


Fibre Glass. See Glass-Fibre Insulation. 


Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper See Paper, Insulating. 


Phenolic Fibre. See Plastics. 
Plastics. See Plastics. 
Porcelain. See Porcelain. 


Slot. See Paper, Insulating; also Cloth, Insulating 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 


Vulcanized Fibre. See Fibre. 
Wax. See Wax and Compounds. 


IRONS, Soldering. (Soldering Irons, 
chines & Control Stands.) 

——> Soldering Iron Co., Inc., Deep River, Conn. 
““Esice.’’ 

General Elec. Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Stanley Tools Division of the Stanley Works, New Bri- 
tain, Conn. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. “‘Chromalox.’’ 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1020 N. Kolmar Ave., 
Chicago, Ill. 

Imperial Molded Prods. Corp., 2921 W Harrison, Chi- 
cago, . 

Kurz Kasch, Inc., Dayton, O. 


Ma- 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Rogan Brothers, 2001 S. Michigan Ave., Chicago, Il. 

LACQUERS. See Finishes. 


LAMINATED PLASTICS. 
LAMINATIONS, Magnetic 


Thomas & Skinner Steel Prod. Co., 
dianapolis, Ind. 


LAMPS, Incandescent 
(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N. Y. 
North American Elec. Lamp Co., 
Mo 
Warren Lamp Co., Warren, Pa. 
LAMPS, Ultra-Violet 
Continental Elec. Co., 903 Merchandise Mart, 
Il 


See Plastics. 


1128 E. 23, In- 


1082 Tyler, St. Louis, 


Chicago, 


General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. J 

LATHES 

tisholt Machine Co., 1119 E. Washington Ave., Madi- 
son, Wis 

Lima Electric Motor Co., Lima, Ohio 

LAVA 


American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, Ill 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il 

General Control Co., Cambridge, Mass. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 
Ave., Long Island City, N. Y. 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Inc., P. R. Indianapolis, Ind 


**Lavite.’”’ 


12-19 Jackson 


LIMIT SWITCHES. See Switches, Limit. 

LUGS, Copper 

Burndy Engineering Co., Inc., 459 East 133rd, New 
York, N. ¥. 

Dante Elec. Mfg. Co., Bantam, Conn 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’, 


Cincinnati, (Mariemont) O. fiat : 
Krueger & Hudepohl, Third & Vine, Cincinnati, O. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


gt . 

Sherman Mfg. Co., H. B., 
MACHINE SCREWS. 
Screws, Machine. 
MACHINES, Balancing 
Gisholt Machine Co., 1119 E. 

ison, Wis. 


MACHINES, Die Casting 
Kux Machine Co., Dept. E, 3930-44 W. 
cago, Ill. 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O. 
Philadelphia, Pa. 


Battle Creek, Mich. 
See Bolts, Nuts & 
Mad- 


Washington Ave., 


Harrison, Chi- 


ELECTRICAL MANUFACTURING 


WARREN LAMP COMPANY 
WARREN PENNSYLVANIA 


SPEED UP 


YOUR SOLDERING PRODUCTION NEEDS... 


The recipe is simple. Get the right size Stanley 


Electric Soldering Iron for the job. 


Any size iron will melt solder — but the volume of « L oe j ae 
heat required to bring parts being soldered up to 


temperature quickly, varies with the material and 
the size of the joint. 

The right size Stanley Electric Peak production demands good tools. 
Soldering Iron will do better work 


diate | Klein pliers in the hands of your workmen 
: is your assurance that they are equipped to 
do your work better — saving precious 


> mw minutes of time that quickly mount into 
AMAIA EAN - luabl h 


For nearly a century, Klein’s have been 
a the standard by which other pliers are 

The “VALVE-FIT” connection be- As The HEATING HEAD ; 7 ; ye : 

tween the Heating Head and the js an airtight chamber, protect- judged. Their slight additional costis more 


“e's . . ° . 
Soldering Tip assures quick, reliable 


, ing enclosed resistance windings than offset by the extra service they give. 


and copper core from air, fumes, 


and moisture. “SINCE 1857” 


ERING” 
aoe te e | 
jon ona AM STANLEY TOOLS Mathias & Sons 
Sole case: ME ee aaah 


New Britain, Conn. a BELMONT AVENWE cH1CA 60 


ience head conduction. 


s & 
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UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
, Of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 








National 
NUMBERING 
MACHINES 


For marking name plates, steel and 
other metal products. ( Built on order 
for use in power and foot presses 


ALTAIR 


MACHINERY CORPORATION 
5S VANDAM ST., NEW YORK 





NEW— STREAMLINED 
UNBREAKABLE 


® Modernize your equipment 
e Reduce selling resistance 

e Give added sales features 
e Insure proper lubrication 
e Built for real service 


IT PAYS TO MODERNIZE 


Treadle operated machine 
advances straight down. 


This ESICO Model F is 


designed for work where 


both hands are required. 
Solder is ted forward as 
iron returns from work. 


Average industrial iron ad- 
eptable to machine. Write 
for bulletins on entire line. 


aa as 


MACHINES, Marking & Stamping 
Altair Machinery Corp, 55 Vandam, New York, N. Y. 
Markem Machine Co., 42 Emerald, Keene, N. H. 


MACHINES, Metal Duplicating (Without 
Dies) 
(Benders—Brakes—Shears) 

O'Neil-Irwin Mfg. Co., 309 
Minn. 

MACHINES, Numbering 

Altair Machinery Corp., 55 VanDam, 

Numberall Stamp & Tool Co., 
Staten Island, N. Y. 

MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, 
(Black & White Prints) 

Hunter Electro-Copyist, Inc., 430 8S. 
A 


8th Ave. S. Minneapolis, 


New York, N. Y. 
Inc., Huguenot Park, 


New York, N. Y. 
Warren, Syracuse, 


Ozalid Products Division General Aniline & Film Corp., 


Ansco ®d Johnson City, N. (Whiteprint Ma- 
chines. ) 
Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 


Il (Blueprint’ Machines) 
MACHINES, Riveting 


Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill 

MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 2813 W Fort, Detroit, 
Mich. 

Stanley Tool Div. of the Stanley Works, New Britain, 
Conn 

MACHINES, Wire Measuring 

Durant Mfg. Co., 1962 North Buffum, Milwaukee, Wis 

MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 

MAGNETOS 

Fairbanks, Morse & Co., Dept. E26, 600 So. Michigan 
Ave., Chicago, Il. 

MAGNETS, Lifting 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 


Trenton, N. J. 
Ohio Elec. Mfg. Co., Maurice Ave., 


MAGNETS, Permanent 


5905 


Cleveland, O 


General Elec. Co., Schenectady, N. Y 

Mallory & Co., Ins., P. R., Indianapolis Ind 

Thomas & Skinner Steel Prod. Co 1128 E. 23, In 
dianapolis, Ind 

METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

C. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 


**Callifiex.”’ 


Chace Co., W M., 1608 Beard Ave., Detroit, Mich 

General Plate Div of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘*Truflex.’ 

Wilson Co., H A., 105 Chestnut, Newark, N J 
““Wilco.’ 

METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 


Thomas 
METALS, Pressed Powder 


Steel Co., Warren, O 


Gibson Elec. Co., 8349 Frankstown Ave., Pittsburg 
(21), Pa ““Gibsiloy.’’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

METERS. See Instruments. 

MICA 

Brand & C Wm., 276 Fourth Ave., New York, N. Y 


General Elec. Co., Section Q-2124. Appliance and Mer 








chandise Dept Sridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
sivd., Chicago, Ill 

Macallen C¢ 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
ny. - Micanite 

New g Mica Co., Inc., Waltham, Mass. ‘‘Y-26,’’ 

Richardson Co Melrose Park (Chicago), Ill 

Westinghouse Ele & Mfg. Co., East Pittsburgh, Pa 

MOLDED INSULATION. See Plastics. 

MOLYBDENUM 

Wire, Rods, Sheets, Special Shapes. 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Fansteel Metallurgical Corp., North Chicago, Ill 

Mallory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elec & Mfg. Co., East Pittsburgh, Pa 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 

MOTOR-GENERATORS. See Motors. 

MOTOR STARTERS. See Controllers, Mo- 
tor. 

MOTORS 

Alliance Mfg. Cx Dept. H, Alliance, O 

Saldor Ele Co., St. Louis, Mo. 

Barber-Colman Cc tockford, Ill 

sodine E Co W. Ohio, Chicago, Il. 

Century Electric C« 1806 Pine, St. Louis, Mo 

Delco Appliance Division, General Motors Sales Corp 
Rochester, N. Y 

Dumore Company 102E, Racine, Wis 

Eicor, Inc 1062 W. Adams, Chicago, Ill 

Electri Specialty Co., 213 South, Stamford, Conn 
Fairbanks, Morse & Co., Dept. F26, 600 So. Michigan 
Ave., Chicago, II 

General Ele Co., Schenectady, N. Y 

General Industries Co., Dept. 10, Elydia, 0 

Hansen Mfg. Co Princeton, Ind. ‘*Synchron.”’ 
Haydon Mfg. Co., Inc., Forestville, Conn 
Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill 
Kato Engineering Co., 61 Elm, Mankato, Minn. 
Kingston-Conley Electric Co., 86 Brook Ave., North 
Plainfield, N. J 

Leland Elec. Co Dayton, O 

Lima Electric Motor Co., Lima, Ohio 

Master Elec. C Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O 
Peerless Elec CX Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, I] 

Reliance Elec. & Engrg. Co., 1088 Ivanhoe Rd., Cleve 
land, O 

Signal Elec. Co., Menominee, Mich 

Smith Mfg. Co F. A., 101 Davis, Rochester, N. Y 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Il 
Wagener Elec Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Elec. Co., B. A., 1628 Vine, Cincinnati, Ohio 


Westinghouse Elec. 


MOUNTINGS, 
Lord Mfg. Co., 


& Mfg. Co., East 
(Bonded) Rubber 


Erie, Pa. 


Pittsburgh, Pa. 








NICKEL 
Driver-Harris Co., Harrison, N. 
International Nickel Co., Inc., 67 


NICKEL-SILVER 





J. 
Wall, New York, N. Y. 







(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn. 
Driver Co., Wilbur B., Newark, N. J. 


Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
eS 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

NUTS, Machine Screw. See Bolts, 
and Screws. 

NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 

Palnut Co., Inc., 65 Condier, Irvington, N. J. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 

NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Parker-Kalon Corp., 198 Varick, New York, N. Y¥ 

OHMMETERS. See Instruments. 

OIL SEALS. See Seals, Oil. 

OILERS. See Cups, Oil & Grease. 

OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa 


Nuts 


PAINT. See Finishes. 
PANELBOARDS 
Adam Elec. Co., Frank, St. Louis, Mo. 


PANELS, Metal. 
Crowe Name Plate & Mfg. Co., 
Chicago, Ill. 
PAPER, Asbestos 
Burnside Co., The, East 


PAPER, Gummed 


Paper Manufacturers Co., Philadelphia, Pa. 


1752 Waveland Ave., 


Hartford, Conn. 


“‘Neutrelec.”’ 


PAPER, Insulating 
Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. | 
“‘Turbo.’’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-2124. Appliance and Mer 


chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept 21, 196 Varick, New York, 
Ne oe “‘Armatite,’” ‘‘Duro,’’ ‘‘Micoid.’’ 


National Vulcanized Fibre Co., Wilmington, Del 
‘“‘Campbellite,’’ ‘‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa 

West Virginia Pulp & Paper Co., 
230 Park Ave., New York, N. Y 
ite.’’ 


Pulp Products Dept.. 
“*Electrite,’’ ““Dens 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

PEGS, Armature 

Insulation Manufacturers Corp., 565 W. Washington 

Blyvd., Chicago, I. i 
Dept 21, 196 Varick, New York, 


Mica Insulator Co., 
N. Y 


National Vulcanized Fibre Co., Wilmington, Del 


PENCILS 


Eagle Pencil C« 703 E. 13, New York, N. Y 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 

American Brass Co., Waterbury, Conn 


Bunting Brass & Bronze Co., Toledo, @ 
Driver-Harris Co., Harrison, N. J 
Phosphor Bronze Smelting Co., 2212 
Philadelphia, Pa 
Revere Copper & 
York, N. Y. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn 


PHOTO-COPYING, Paper and Machines 


Hunter Electro-Copyist, Inc., 430 8S. Warren, Syracuse, 


Washington Ave., 


230 Park Ave., New 


Brass, Ince., 


PHOTOELECTRIC CELLS AND TUBES 


Bradley Labs., Inc., 82 Meadow, New Haven, Conr 

Continental Electric Co., 903 Merchandise Mart., Chi 
cago, Ill 

DeJur-Amsco Corp., Dept. EM51. Shelton, Conr.. 


G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I)! 


General Elec. Co., Schenectady, N. Y. 
General Control Co., Cambridge, Mass. 
United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS. See Blocks, Pillow. 
PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears and Pinions. 
PINS, Cotter 


Hubbard Spring Co., M 
Mich. 


PINS, Dowel 
Acme Industrial Co., 207 N 
Allen Mfg. Co., Hartford, 


PLASTICS, Extruded 


D., 575 Central Ave., Pontiac, 


Laflin, Chicago, Ill. 


Conn. 





Special Shapes, Tubing, Tape, Ete. 

Blum & Co., Ine., Julius, 532-5 22nd, New 
Yok, N.Y. 

Brand & Co., William, 276 Fourth Ave., New York, 
i. es 

Extruded Plastics, Inc., Norwalk, Conn. 

Irvington Varnish & Insulator Co., Dept. 56, Irving- 


ton, N. J. 


PLASTICS, Laminated or Molded 
(See also Tubing, Laminated Phenolic). 

Acadia Synthetic Products Div., Western Felt Works, 
4031-4119 Ogden Ave., Chicago, Ill. 

Alden Products Co., 186 N. Main, Brockton, Mass. 


American Cyanamid Co., Plastics Div., 30 Rockefeller 
Plaza, New York, N. Y 


American Insulator Corp., New Freedom, Pa. ‘‘Aico.’’ 
(Cold Molded. ) 

American Molded Products Co., 1753 N. Honore, Chi- 
cago, . 

Auburn Button Works, Inc., Auburn, N.Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Brandywine Fibre Prouucts Co., 1402 Walnut, Wilming 


ton, Del. 


ELECTRICAL MANUFACTURING 
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’ AN OD “CO HA ACT MATER Lacs 3s 
7 OF Ube we TUReMa ka cae | ! 
i 
O matter what you require in fin E 
T <r ished contacts or in contact ma- 
 « s terials, we can supply it. All the 
a metal we use is scientifically con- | 
trolled during refining. It is of defi- | 
eo = @ it ‘E> nite and unvarying purity with pre- | 
ae ae — determined and uniform crystalline | 
SOLDER & structure which assures positive work- | 
ing qualities and consistent perform- 
ance. Get in touch with us, what- 
rd ever your requirements may be. 
Z 
LAMINATED INLAY STRIP 
7 BAKER & CoO... INE. 
re SMELTERS REFINERS AND WORKERS 
O F PLATINUM ee ae eo AND eke. oo 
. 113 ASTOR STREET. NEWARK.N. J 
“ss NEW YORK SAN FRANCISCO CHICAGO 
..- the JONES heavy duty 
ie Here is an Amezcican-built * Simple 
ie Hand Tachometer available 
for delivery in accordance * Rugged 
with your priority rating.We * Reliable 
ust suggest this Tachometer for 
Es indicating rpm and surface 
on speeds of all types of ma- MADE IN 
chinery in which the moving U.S.A 


1 parts are readily accessible.* 
Available in single and triple 
range models up to 12,000 
rpm. Furnished complete 
with case and accessories. 


tia 


Write for new Fae tee 


descriptive Bulletin * 
Nee erin 40 JONES T/CHOMETER P 


Pa GNTED 


oe 
= 
= 

al 
—~ 


ine *Where moving parts 
are not readily access- 
ible, as in turbines, 
centrifugal pumps, etc., 
we recommend our 
Frahm Vibrating-Reed 
eller Tachometers. Ask for 
ico.’”’ Bulletin 1590-Q. 





Colonial Porcelain may make an effective substitute for 
your metal parts. It is already pinch-hitting for a number 
of metals during the emergency. Why not write for our 
catalog —or better yet send a sample or a blue print of 
the parts you need. 





James G. Biddle Co. m THE COLONIAL INSULATOR CO. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 937 Grant St., Akron, Ohio 
1211-13 ARCH STREET PHILADELPHIA, PA. Chicago Office: 1706 Fullerton Ave. 
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Catalin Corp., 1 Park Ave., New York, ss 

























Celanese Celluloid Corp., 180 Madison Ave., New 
York, N. Y¥ a 7 
Chieago Molded Products Corp., 1020 N. Kolmar Ave., 


Chicago, Ill. 


Creative Plastics Corp., 963 Kent Ave., Brooklyn, N. Y 


Dow Chemical Co., Midland, Mich. ‘Dowmetal.’’ 
Durez Plastics & Chemicals, Inc., 1166 Walck Road, 
North Tonawanda, N. Y 

Extruded Plastics, Inc Norwalk, Conn : 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O : 

General ‘Electric Co., Plastics Dept Section E-5, 1 
Plastics Ave., Pittsfield. Mass ‘“Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O 


Imperial Molded Products Co., 2921 Ww Harrison, 
Chicago, Ill 
Industrial Molded 


eago, Ill 


Products Co., 2035 Charleston, Chi 















































Kurz-Kasch, Inc., Dayton, “ ; ~ 

Macallen Co., 16 Macallen oston, Mass 2 mor 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. Y **Lamicoid.”’ ; a 

Midwest Molding & Mfg. Co 333 North Whipple, 
Chicago, Il . y 

Monsanto Cxemical Co., Plastics Div Springfield, Mass 

National Vu'eanized Fibre Co., Wilmington, Del., 
Phenolite.’ i es - 

Northern Industrial Chemical Co., 11 Elkins So 
Boston, Mass 

*lax Corp., Hartford, Conn 5 7 ; 

etcuandeun Co., Melrose Park (Chicag« ) Ill Insurok 

Rogan Bros., 180 N. Wacker Drive., Chicago Il s 

Rohm & Haas Co., 222 W. Washington Square. Phila 
delphia, Pa Plexiglas (sheets & rods) Crystalite 


(molding powder) 


Stokes Rubber Co., Joseph, Trenton, N. J 

Surprenant Elec. Ins. Co., 84 Purchase, Boston, Mass 

Synthane Corp., Oaks, Pa . 

Taylor Fibre Co., Norristown : "a ’ : 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 
‘*Prestite.”” . 

Wilmington Fibre Specialty Co Wilmington, Del 


““Ohmoid.”’ 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 5 52nd Ave Ciceré 
Til 5 

Morganite Brush Co., Inc., 3304 48th Ave., Long 
Island City. N. ¥ , 

Trent Co., Harold E., 619 N. 5th, Phila lelphia, Pa 


PLATES, Name : : 
Crowe Name Plate & Mfg. Co 


Chicago, Ill 


1752 Waveland Ave 





MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds 


MOLDED PARTS are produced with the latest 
type of equipment and the parts ere subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 
MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. + CHICAGO, ILL. 


NEUTRELEC 


Neutral (pH7) High Dielectric 


ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


JMU CaO ULM aaa 


reactors and ra) of 


MADE BY 


PAPER MANUFACTURERS CO. 


PHILADELPHIA, PENNSYLVANIA 


ECTROWW: 


Vitreous Enameled 


RESISTORS 


fF 
' 
Made for long, dependable 


coils paper 





service. 


More Economical to buy and 
to use. 
Complete range of fixed, — 


tapped and adjustable types. 
Write for samples; no obli- 
gation. 


LECTROHM, INC. 


Sizst WEST 25 %t# PLACE 
CHICAGO (CICERO P.O.)ILL. 


* eR 













PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, IIl. 

Electric Specialty Co., 213 South, Stamford, Conn. 
General Elec. Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 


General Elec. Co., Section Q-2124 Appliance and Mer 


chandise Dept., Bridgeport, Conn. 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich 
United Chromium, Inc 51 East 42nd St., New York 
Bs) ae 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., 


PLUGS, Attachment 


Arrow-Hart & Hegeman Elec. Co., 
Div Hartford, Conn 


Chicago, Il. 


Industrial Contrcl 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II! 
General Elec. C¢ Section Q-2124 Appliance and Mer 
chandise Dept., Bridgeport, Conn 


PLUGS, Expansion 


Hubbard Sprir Co., M. D., 575 Central Ave., Pontiac, 


Mich 
PLUG & CORD SETS 
Alden Products C¢ 186 N. Main, Brockton, Mass 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn 
selden Mfg. Co 1633 W. Van Buren, Chicago, Il 
General Elec. Cx Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
PLUGS & JACKS, Radio 
Alden Products Co., 186 N. Main, Brockton, Mass. 


American Molded 
cago, Ill 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co., 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 


Products Co., 1753 N. Honore, Chi 


Jones, Howard B., 2300 Wabansia Ave., Chicago, II. 

POINTS, Electrical. See Contacts, Metallic. 

PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex’’ 

Illinois Electric Porcelain Co., Macomb, Il 

Imperial Porcelain Wks., Inc., Trenton, N. J. 

Knox Porcelain Corp., Knoxville, Tenn 

Louthan Mfg. Co., East Liverpool, O **Elemite.”’ 

Porcelain Products, Inc., Findlay, Ohio 

Square D Ce Detroit, Mich 

Star Porcelain Co 41 Muirhead Ave., Trenton, N. J 
‘Nu Blac,”’ Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain,”’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
oO 

POTENTIOMETERS. See Resistors, Radio 


Control 
POTS & LADLES, Melting 











Dunn, In Struthers, 1321 Cherry, Philadelphia, Pa. 
Dunco 

Electri Soldering Iron Co., Ine., Deep River, Conn 

General Electric Cc Schenectady, N. Y. 

Sta-Warm Elec Co., 565 N. Chestnut, Ravenna, O 
Triplex.’ 

Trent Cc Harold E. 619 N. 54th, Philadelphia, Pa. 

Weigand Cc win L., 7530 Thomas Blvd., Pittsburgh, 
Pa ““Chromalox.’’ 

PRE-FINISHED METALS. See Metals, 
Pre-finished. 

PRESSES, Plastic Molding 

Kux Machine Co Dept. E, 3930-44 West Harrison, 
Chicago, Ill 

Stokes Machine Ce F J., 5996 Tabor Rd., Olney 
P. 0. Philadelphia, i 

Watson-Stillman Corp The, Roselle, N. J 

PRESSES, Metal Stamping 

Watson-Stillman Corp., The toselle, N. J 

PROCESS EQUIPMENT 

Stokes Machine Cc F. J., 5996 Tabor Rd., Olney 
P. O., Philadelphia, Pa 

PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney 
P. 0. Philadelphia, Pa 

PYROMETERS 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn 


REACTORS, Fluorescent. See Sockets & 
Switches, Fluorescent. 
RECEPTACLES, Lamp. See Sockets, 


Lamp. 
RECTIFIERS, Current 


Benwood Linze Co., 1807 Locust. St. Louis. Mo 

Continental Electrical Co., 903 Merchandise Mart., Chi- 
eago, Ill 

Electronic Laboratories, Inc., 122 W 
dianapolis, Ind 

Fansteel Metallurgical 

General Elec Co., 


New York, In- 
Corp., North Chicago, III. 
Section A-5211-12. Appliance and 
Merchandise Dept., Bridgeport, Conn 
International Telephone & Radio Mfg 
Passaic Ave., East Newark, N. J 
Mallory & Co Inc., P. R., Indianapolis, Ind 
Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J 

United Cinephone Corp Torrington, Conn 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REDUCERS, SPEED. 


Corp., 1000 


See Speed Reducers. 


REGULATORS, Speed. See Controllers, 
Motor. 

REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Dunn, Inc Struthers, 1321 
**Dunco,’”’ 
Fenwal Incorporated, 10 Main, Ashland, 
General Elec. Co Schenectady, N. Y 
Mercoid Corp., 4217 Belmont Ave., Chicago. Ill 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 
Spencer Thermostat Co., 103 
(Low Voltage) 


Cherry, Philadelphia, Pa. 


Mass 


Forest, Attleboro, Mass. 


REGULATORS, Voltage 


Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 
Ferranti Electric, Inc., 30 Rockefeller Plaza, New 
York, N. Y. 

General Elee. Co., Schenectady, N. Y 


H-B Elec. Co., Ine., 2503 N. Broad, Philadelphia, Pa. 
United Transformer Corp., 150 Varick, New York, N. Y. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RELAYS 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, III. “‘Autelco,’’ ‘‘Strowger.’’ 
American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J “‘Agastat’’ (Time delay). 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 
Barber-Colman Co., 1216 Rock, Rockford, Ill. 


Clare & Co., C. P., 
Lil 

Cramer Co., Inc., R. W., Centerbrook, 

Davis & Co., Inc., Dean W., 547 W 
Ill 

Dunn, Inc., 
“*Dunco.’’ 

Eagle Signal Corp., Moline, Til 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Il. 

General Elec. Co., Schenectady, N. Y 


4719 West Sunnyside Ave., Chicago, 


Conn. 
Fulton, Chicago, 
Struthers, 1321 


Cherry, Philadelphia, Pa 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co., Bellwood, Ill. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


Weston Elecl. 
Newark, N 
Westinghouse 


Instrument Corp., 582 Frelinghuysen Ave., 
Elec. & Mfg. Co., East 


RESISTORS, Power Circuit 


Pittsburgh, Pa 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis., 
“‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 

Clarostat Mfg. Co., Ine., 285 N. Sixth, Brooklyn, N. Y. 


General Elec. Co., Schenectady, N. Y. 
Hardwick Hindle, Inc., Newark, N. J 
Instrument Resistors, Inc., Little Falls, N. J 


International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 

Lectrohm, Ine., 5131 W. 25th Place, Chicago (Cicero 
en Ae 

Mallory & Co., P. R., Indianapolis, Ind. 


National Elec. 
Chicago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Il 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass. 

Ward Leonard Elec. Co., 34 South, Mt. 


RESISTORS, Radio Control 


Controller Co., 5309 Ravenswood Ave., 


Vernon, N. Y 


Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Hardwick, Hindle, Inc., Newark, N. J. 
Instrument Resistors, Inc., Little Falls. N. J 
International Resistance Co., 405 N. Broad, 
phia, Pa. 


Philadel- 


Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
cr. “es oe 
Mallory & Co., P. R., Indianapolis, Ind. 


National Elec 
Chicago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, Tl. 

Shallcross Mfg. Co., Collingdale, Pa 


Controller Co., 5309 Ravenswood Ave., 


Sprague Specialties Co. [Resistor Div.], North Adams, 
Mass. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 


RHEOSTATS, Electroplating 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 


National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Il. 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 

RHEOSTATS. Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
General Elec. Co., Schenectady, N.Y. 

Hardwick, Hindle, Inc., Newark, N. J 
International Resistance Co., 405 N. 
phia, Pa 
National Elec. 
Chieago. Ill 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, II1. 
Rex Rheostat Co., 37 W. 20th, New York, N. Y 


Broad, Philadel- 


Controller Co., 5309 Ravenswood Ave., 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
“Vitrohm.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


RINGS, Contact. See Contacts, Metallic. 


RIVETING MACHINES. See 
Riveting. 
RIVETS, Plain 
Central Screw Co., 3519 
Progressive Mfg. Co., 
Republic Steel Corp., 


Machines, 


Shields Ave., 
Torrington, Conn. 
Cleveland, QO. 


RIVETS, Split & Tubular 


Chicago, Ill. 


Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Il. 
RUST AND SCALE REMOVERS. See 


Compounds, Cleaning & 
SCREWS, Recessed Head 


American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Chandler Products Co., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland. O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, The, Meriden, Conn. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 


-aint Stripping. 


Pheoll Mfg. Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port 
Chester, N. Y. 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Southington Hardware Mfg. Co., The. Southington, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 

Whitney Screw Corp., Nashua, N. H. 









ELECTRICAL MANUFACTURING 
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ee A MUCH BETTER 


DAA ia “PURCHASE” 


REG. U.S. PAT. OFF 


NO) KNURLED 


SOCKET HEAD 
CAP SCREWS 


Knurls provide a better grip for the 
worker's fingers, even when using 
smaller size screws . . . help speed 
production and assembly operations. 
Made in sizes from No. 4 to 14”’ 
diameter and cost no more than 
ordinary socket cap screws. 





























TIME, always valuable, is now more 
precious than ever. Save time by stay- 
ing at the McAlpin. Its ideal midtown 
location is right where it’s most con- 






venient for business or pleasure. 





Rooms with private bath 
Single from $3.30 
Double from $4.95 


































Deliveries are 
better than 
average. 
Write for full 
details today. 


e@ 1 BLOCK FROM PENN STATION 
e 5 MINUTES TO TIMES SQUARE 
e B.&0. Motor Coaches stop at our door 





















Screws originated with 
“Unbrako” years ago. 





The Knurling of Socket | 






mires? M‘ALPIN 


BROADWAY at 34th STREET, NEW_ YORK 


Under KNOTT Management JOHN J. WOELFLE. Manager JENKINTOWN, PENNA. 
—BRANCHES— : 7 
Boston @ Detroit @ Indianapolis @ Chicago @ St. Louis @ San Francisco 


STANDARD PRESSED STEEL Go. 


BOX 594 





PERMAN ENT MAGN ETS THERMOSTATIC BI-METALS 
FOR WAR USE 


DELIVERY 2 to 8 weeks 


depending on design 
and priorities 
SEND US YOUR INQUIRIES 


THOMAS & SKINNER STEEL PRODUCTS CO. ; 
1128 E. 23d St. indianapolis, (nd. ELECTRICAL CONTACTS 


Fans or Flying Fortresses 


* The H. A. Wilson Company is playing a vital role in 
today’s war production—just as it has for over 27 years in 
4 peace-time industry. Meeting the most exacting war require- 
atetoun awoann 7 Gf ments, Wilco offers a wide variety of specialized thermostatic 
bi-metals of the high and low temperature types. Also a 
series of resistance bi-metals, (from 24 to 440 ohms, per sq. 
mil, ft.). Wilco electrical contact alloys are available in Sil- 
ver, Platinum, Gold, Tungsten, Special Alloys, Metal Powder 
Groups. Wilco Aeralloy is the outstanding aircraft magneto ) 
contact alloy. Wilco engineers welcome your problem. 


Little fellows for big job! Compare 3 AG with ordinary bulky 
cartridge type and mountings. 16 sizes, ratings from 1,100 to 
8 amps, 250 volts. ALL UNDERWRITERS APPROVED. 


TATTELITE FINDS THE TROUBLE! 


Pocket size. Test for live or open circuits, blown fuses, defective 
condensers, resistors—tell whether current is A.C. 
or D.C. For automotive currents, planes, telephones, 
house wiring. 3 to 25 volts, 6 to 50 volt $1.75 ea. 





FUSE MOUNTING All sizes. 1056 = for 
3 AG Fuses shown. 14’’ dia. x 134” long. Panel The H A WILSON CO 
type mcunting for concealed 1 ioe, Black Bakelite . os _ 


base 156" x 0” x 46”. D FOR CATALOG. 


105 CHESTNUT ST., NEWARK, N. J. 
LiIfTELFUSE, INC., 4153 iaaicemes Ave., Chicago, Illinois J 


Branches: Chicago and Detroit 





JUNE 1942 





SCREWS fo 
annie sony 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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Screw Machine 
PRODU CTS 
AN. 


D 
Metal Specialties 


Superior Ww " 
ship in brass Pe a 


nd specification 
Or an esti : 
obligation. “* No 


Linden& Co.,Inc. 


72-80 BAKER ST. 
PROVIDENCE, RI. 


















PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 


for Electrical 


Black, Oil Finish 


Quarries: 
Monson,. Maine 











WRITE US 
YOUR PROBLEM 


ep SOLDER 
KESTER company 
4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 








43 Years Old 


\ Canedian Plant: Brantford, Ont. 4 





BURNLEY 


THE ORIGINAL 
A FAVORITE 
FOR 40 YEARS 
€ 
MAKES SOLDER 
FLOW QUICK 
2 On a AND FAST 


ye 

ALITTLE PASTE THEN psy 
\ SS LBATTERY & WFG.CO.NONTE A) Approved by 
Underwriters’ 


Laboratories 





Manufectured by 


| BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 








SCREWS, Self-Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Continental Screw Co., New Bedford, Mass. 
Parker-Kalon Corp., 198 Warick, New York, N. Y. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, II. 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
Standard Pressed Stee: Co., Box 594, Jenkintown, Pa 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Parker-Kalon Corp., 198 Var‘ck, New York, N. Y 

Progressive Mfg. Co., Torrington, Conn. 

SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 

SCREWS, Lock Washer 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 

Chandler Products Co., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

Nationa! Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corp., 198 Varick St., New York, N. Y. 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Il. 

— & Ward Bolt & Nut Co., Port Ches- 
ter, N A 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 
“Sems”’ 


SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 

SCREW MACHINE PRODUCTS, Fibre. See 
Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
Hunter Pressed Steel Co., Lansdale, Pa. 

Linden & Co., Inc., 72-80 Baker, Providence, R. I 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 

Shimer & Sons, Samuel J., Milton, Pa. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Wood 

American Screw Co., Providence, R. I. 

Bristol Co., The, Waterbury, Conn. 

Central Screw Co., 3519 Shields Ave., Chicago, I. 

Chandler Products Co., Cleveland, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

International Screw Co., Detroit, Mich. 

Lamson & Sxssions Co., Cleveland, O. 

National Screw & Mfg. Co., Cleveland, O. 

New England Screw Co., Keene, N. H. 

Parker Co., Charles, Meriden, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Manufacturing Company, Chicago, III. 

Russell, Burdsal & Ward Bolt & Nut Co., Port Ches- 
or B.. ze 

Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill. 

Southington Hardware Mfg. Co., Southington, Conn. 

Whitney Screw Corp., Nashua, N. H. 


SEALS, Oil 

American Felt Co., Inc., Glenville, Conn 

Garlock Packing Co., Palmyra, N. Y. ‘‘Klozure.’’ 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn Ave., Chicago, 
Ill 


Victor Mfg. & Gasket Co., P. O. Box 1333, 5750 
Roosevelt Rd., Chicago, Ill. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1608 Park Ave., Syca 
more, Ill. 


SHADES, Mica 
Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N.Y 


New England Mica Co., Waltham, Mass 


SHEETS, Brass, Bronze, Copper. See Brass, 
Bronze and Copper. Also Copper Thin- 
Sheet. 


SHEETS, Electrical 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 920 Curtis, Middletown, 
Ohio. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp., Subsidiary.) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co., Granite City, Il 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHEETS, tron Enameling 

American Rolling Mill Co., 920 Curtis, Middletown, O 
*‘Armco.’’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 
American Rolling Mill Co., 920 Curtis, Middletown, O 
“‘Armco.”’ 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary. ) 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary. ) 

Follansbee Steel Corp., Pittsburgh, Pa. 

Granite City Steel Co., Granite City, Tl. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill 


SHELLS, Screw Socket 
7 See Co., 17° Varginia Ave., Providence, 


- ~_~_ 

SILVER 

Sheet, Rod, Tube, Wire, Anodes. 
Baker & Co., Inc., 113 Astor, Newark, N. J. 
Ilandy & Harman, 82 Fulton, New York, N. Y. 
General Plate Div. of Metals and Controls Corp., 34 

Forest, Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Yar- 
nished. 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES ane TOOLS 
General Elec. Co., Schenectady, N 

Ideal Commutator Dresser Co., i008 Park Ave., Syca- 
more, Ill. 


SOCKETS, Lamp 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 
— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, ete. See also 
Transformers & Condensers.) 

Alden Products Co., 186 N. Main, Brockton, Mass. 
“‘Rotolok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. ¥ 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, Ill 

General Electric Co., ‘Schenectady. ‘. Y.  (Sockets.) 

International Resistance Co., 405 N . Broad, Philadelphia, 
Pa. (Resistor Units.) 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
(Sockets & Starter Switches.) 


SOLDER, Self-fluxing 
Garden City Laboratory, 2744 W. 37th Place, Chicago, 
tl 


General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Il) 

Ruby Chemical Co., 60 McDowell, Columbus, 0. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div., Metals and Controls Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘“‘Sil 
Fos.”’ **Easy-Flo.”’ 

Mallory & Co., Inc., P. R. Indianapolis, Ind. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J 
“‘Wilco.’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 
Burnley Battery & Mfg. Co., North East, Pa. 
General Elec. Co., Section Q-2121. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill 
MeGill Mfg. Co., ‘Valparaiso, Ind., ‘‘Star, ee “*Crescent.’” 
Ruby Chemical Co., 60 McDowell, Columbus, 0. 


SOLDERING IRONS. See Irons, Soldering. 
SOLDERING POTS. See Pots and Ladles. 


SOLENOIDS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
American Automatic Electric Sales Co., 1033 W. Van 
Buren, Chicago, III. 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
l. 

General Elec. Co., Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill. 

Jefferson Elec. Co., Bellwood, ll. 

Nothelfer Winding Laboratories, 116 Albemarle Ave., 
Trenton, N. J. 

Roebling’s Sons Co., John A. Trenton, N. J. 


SPEED REDUCERS 

Bodine Electric Co., 2256 W. Ohio, Chicago, Ill 
Cullman Wheel Co., 1352-E Altgeld, Chicago, Il. 
Janette Mfg. Co., 556-558 W. Monroe, Chicago, Ill. 


SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

American Spring & Mfg. Corp., Holly, Mich. 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio. 

Gibson Co., Wm. D., Div., of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, III. 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Muehlhausen Spring Corp., 960 Michigan Ave., Logans 
port, Ind. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa. 

SPROCKETS, Roller Chain 

Cullman Wheel Co., 1352-E Altgeld, Chicago, Ill 


STAMPINGS, Metal 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Ill 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn. 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Il. 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Dante Elec. Mfg. Co., Bantam, Conn. 

Dayton Rogers Mfg. Co., 2830 S. 13th Ave., Minneapolis, 
Minn. 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Tl. 

Hubbard Spring Co., M. D., 575 Central Ave., Pon 
tiac, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Krueger & Hudepohl, Third & Vine, Cincinnati, O. 

Lewyt Metal Prods. Mfg. Co., 66 Broadway, Brooklyn 
my. Be 
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ou won’t find it on the production 
lines at Rock Island or Willow Run. 


It isn’t guarded at the Brooklyn Navy 
Yard, or tested at Aberdeen. 


But it’s the toughest weapon these men 
you are looking at will ever take into 
battle. It’s the stuff with which all our 
wars are won. 


The boy in the uniform doesn’t call it 
morale. That’s a cold potatoes word for 
something John American feels deep and 
warm inside. 


Perhaps he can’t give it a name. But 
he can tell you what it’s made of. 


It’s made of the thrill he gets when his 
troop train stops at a junction point and 
fifty good-looking girls are at the station 
with cigarettes. 


It’s made of the appreciation he feels 
for a bright new USO clubhouse where 


America’s Secret Weapon 


he and his friends can go for a few hours’ 
rest and relaxation. 


It’s made of laughter and music— 
when Bob Hope or Lana Turner visits 
his camp with a USO show. 


It’s made of his invitations to the 
homes of pleasant strangers. 


It’s made of a cup of coffee and a 
Yankee smile—at some lone outpost in 
Alaska or in the Caribbean. 


Maybe it’s just a feeling of kinship 
with this land of a hundred million gen- 
erous people. Maybe it’s just the under- 
standing that this whole country cares; 
that the soldier is bone of our bone; that 
he and we are one. 


Name it if you can. But it’s the secret 
weapon of a democratic army—a weapon 
that can never be ersatzed in Germany 
or Japan. 


What can you do to sharpen this 
weapon? Give to the USO. This great 
national service organization that over- 
rides race and creed has been entrusted 
by your government with responsibility 
for the service man’s leisure needs. With 
maintaining clubhouses and providing 
camp shows, with a hundred thoughtful 
services to our men at home and abroad. 


The needs of USO have grown as enor- 
mously as our armed forces themselves. 
This Spring we must have $32,000,000. 


Give all you can—whether it’s a lot 
or a little. 


Send your contribution to your local 
chairman or to USO, Empire State 
Building, New York City. 


‘USO: 
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Linden & Co., Inc 72-80 Baker, Providence, R. I. 
Patton-MacGuyer Cx 17 Virginia Ave Providence 
R. I 

Raymond Mfg. Cx Div. of Associated Spring Corp 
Corry, Pa 

Republic Steel Corp Cleveland, Ohi 


Revere Copper & Brass, Inc (Rome Mfg. Div.)., 230 
Park Ave New York, N. Y 
Shakeproof Inc., 2501 N. Keeler Ave Chicago, Ill 


Sherman Mfg. Co., H. B Battle Creek, Mich 
Thomas & Skinner Steel Prod. Co., 1128 E. 23, Ir 
dianapolis, Ind 


STAMPINGS, Small, Non-Metallic 


Brandywine Fibre Products Co 1402 Walnut, Wilming 
ton, Del. 





Formica Insulation (C« 4638 Spring Grove Ave Cir 
cinnati, O 

General Electric Co Plastics Dept Section E-5 l 
Plastics Ave Pittsfield, Mass 

Richardson Co Melrose Park (Chicago Ii} 

Synthane Corp Oaks, Pa 

Taylor Fibre C¢ Norristown, Pa 


STARTERS, Motor. See Controllers, Mo- 
tor. 


STEEL BARS & SHAPES 


Carnegie-Illinoi Steel Corp., Pittsburgl Pa (United 
States Steel Corp. Subsidiary.) 
Follansbee Steel Corp Pittsburgh Pa 


Newport Rolling Mill Co., Div. of Andrews Steel C« 
Newport, Ky 
Republic Steel Corp Cleveland, O 


Ryerson & Son, Int Jos T., Chicago, Il 
STEEL SHAFTING, Screw Stock 
Carnegie-Illinois Steel Corp., Pittsburgh, Pa (United 


States Steel Corp. Subsidiary.) 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc Jos. T., Chicago, Il 


STEEL SHEETS. See Sheets, Steel 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 


American Rolling Mill Co $20 Curtis Middletow: 
8) Armco 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa United 
States Steel Corp. Subsidiary.) 


Cold Metal Products Co., Youngstowr Ohik 
Republic Steel Corp., Cleveland, O 
Ryerson & Son, Inc Jos. T., Chicago, Ill 


oe N-WeL CUSTOM MADE 





TS Cas 


20 years of special coil and 
transformer manufacturing for 
industry, laboratory, research 
and instrument makers. 


e Single units or in quantities 
Units 1 watt to 30 KVA 
Prompt shipments 
Engineering service 


Write for 
bulletins 


eke aa 4. 





WINDING LABS. 


110 Albemarle Ave., Trenton, N. J. 









PAPER TUBE 
— P| \y 
r , WRAPPED 
SQUARE + ROUND 
Write for Samples and Prices 
PARAMOUNT PAPER TUBE CO, 
PAPER 
. TUBES 
RECTANGULAR 
enn EP 


ae 
; | SPIRAL 
RECTANGULAR 
801 GLASGOW AVE., FORT WAYNE, IND, 
ROUND, SQUARE and 
Dielectric Paper, Fish 


Paper, Acetate or Com 
bination. Also Coil 


Forms, Bobbins, Spools 


ULE ee) 


PRECISION PAPER TUBE CoO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 
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STEEL, Strip 

American Rolling Mill Co 920 Curtis Middletown 
0 Armco.’”’ 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O United States Steel Corp. Subsidiary.) 
garnes Co., Wallace, Div. of Associated Spring Corp 
tristol, Conn (Cold Rolled Spring.) 

Carnegie-I}linois Steel Corp., Pittsburgh, Pa (United 
States Steel Corp. Subsidiary.) 

Cold Metal Products Co., Youngstown, O. (Cold Rolled.) 

Granite City Steel Co., Granite City, Tl. 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A., Trenton, N. J. 

Ryerson & Son, Inc Jos. T Chicago, Il 

Thomas Steel Co Warren, O (Electro Zine, Copper 
Nickel trass & Bronze Coated, also Bright Finish 
Uncoated Thomastrip 


STRAIN RELIEFS, Cord 
Belden Mfg Co 1633 W Van Buren. Chicago Til 





General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

Walker Co., George, 118 Amsterdam Ave Passaic, N. J 

STRIPPERS, Wire 

Ideal Commutator Dresser Co 1008 Park Ave Syca 
more Tl 

Pyramid Products (¢ 2224 S. State Chicago, Til 
Colonial E Z 

Wire Stripper Co., 1729 Eastham Ave E. Cleveland, O 

STROBOSCOPES 

General Elee. Cc Schenectady, N. Y 


SWITCHES, Fixtures & Fan 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford, Conn 


General Elec. C« Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 

McGill Mfg. Ce Valparaisc Ind Levolier 

SWITCHES, Heater 

Arrow-Hart & Hegeman Elec Cc Industrial Control 
Div Hartford, Conn 

General Elec. Co., Section Q-2124 Appliance and Mer 
chandise Dept Bridgeport, Conn 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co Industrial Control 
Div Hartford, Conn 

General Elee. Co Schenectady, N. Y 

Mercoid Corp 4217 Belmont Ave Chicago, Il 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec & Mfg. Co East Pittsburgh, Pa 


SWITCHES, Limit 

Acro Elec. ( Dept. L, 3166 Fulton Rd., Cleveland 
Ohio 

Allen-Bradley C¢ 1309 S. First. Milwaukee, Wis 

Allied-Control Co Inc 227 Fulton, New York, N. Y 
H-C 

Arrow-Hart & Hegeman Elec Co Industrial Controi 
Div Hartford, Conn 

Barber-Coleman Co., Rockford, Il 

General Control Co., Cambridge, Mass 

General Elec. Co Schenectady, N. Y 

Mercoid Corp 4217 Belmont Ave., Chicago, Tl 

Micro Switch Corp Freeport. Ill 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. (« 34 South. Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co East Pittsburgh, Pa 


SWITCHES, Mercury 





General Elec. Co., Nela Specialty Div Lamp Dept 
410 Eighth, Hoboken, N. J Kon-Nee-Tors 

Jefferson Elec. Co 3ellwood, Ill (Metal) 

Littelfuse, Inc 4753 Ravenswood Ave., Chicago, Ill 

Mercoid Corp., 4217 Belmont Ave., Chicago, Tl 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 


Ss Minneapolis, Minn 
Powrex Switch Co., 36 Pleasant, Watertown, Mass 


SWITCHES, Radio 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
General Control Co., Cambridge Mass 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Mallory & Ce Inc PP. BR Indianapolis, Ind 

Ohmite Mfg. Co., 4805 Flournoy, Chicago, I 


SWITCHES, Remote Control 


Push Button, Toggle, Lever or Treadle 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied Control Co., Inc 227 Fulton, New York, N. Y 
—<."* 

American Automatie Elec Sales Co 1033 W. Van 
Burer Chicago, Ill 

Arrow-Hart & Hegeman Ele Ce Industrial Control 
Div Hartford, Conn 

Clare & ( ( P 1719 West Sunnyside Ave., Chi 
cago, Ill 

Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
Dunec 

General Control Co., Cambridge, Mass 





neré Ele Co Schenectady, N. Y 

Micr Switch Corp Freeport. Ill 

Mu-Switch Corp., 38 Pequit, Canton, Mass 

Ward Leonard Elec. Co.. 34 South. Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Safety 
Adam Elec. C« Frank, St. Louis, M¢ 


SWITCHES, Snap, Heavy Duty 

For Electric Range and Small Motor Control 

Acro Electric Ce Dept. L, 3166 Fulton Rd.. Cleveland 
Ohio 

Allied Control Ce Inc., 227 Fulton, New York, N. Y¥ 





Arrow Hegeman Elec Co., Industrial Control 
Di ford, Conn 
General Co., Section Q-2124 Appliance and Mer 


chandise Dept Bridgeport, Conn 

Micro Switch Corp Freeport, Il} 

Minneapolis- Honeywell Regulator Co 2810 Fourth Ave 
Ss Minneapolis, Minn 

Mu-Switch Corp., 38 Pequit, Canton, Mass 


SWITCHES, Stepup 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I] 


SWITCHES, Thermostatic 
Fenwal Incorporated, 10 Main Ashland, Mass 


SWITCHES, Time. See Timing Devices 
SWITCHES, Vacuum 


General Electric Co Schenectady  e 
Mercoid Cory 4217 Belmont Ave Chicage Til 


TACHOMETERS 


siddle Co., James G 1211-13 Arch, Philadelphia, Pa 

Durant Mfg Co 1962 North 3uffum Milwaukee 
Wis Productimeters 

Veeder - Root Inc Hartford, Conn 

Weston Elect] Instrument Co., 582 Frelinghuysen Ave 


Newark, N. J 


TAGS, Terminal, Wire & Cable 
National Band & Tag Co., Dept. 9-366, Newport, Ky 


TANTALUM 
Fansteel Metallurgical Corp., North Chicago, Il. 


TAPE, Braided 

Anaconda Wire & Cable Co., 25 Broadway, New York 
N. ¥ 

TAPES, Cotton, Linen, Silk 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, IIL. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
ee 2 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TAPE, Adhesive, Fibre & Paper 

Minnesota Mining & Mfg. Co., St. Paul, Minnesota 
‘Scotch.’’ 

Paper Manufacturing Co., Philadelphia, Pa. ‘‘Neutrelec’ 


TAPE, Extruded Plastics. See Plastics, 
Extruded. 


TAPE, Mica 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, II. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
a 

TAPE, Rubber and Friction 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blivd., Chicago, Il. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
i # 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y¥ 
“Turbo.” 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 

N. Y. ‘‘Empire.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TERMINAL BLOCKS. See Blocks, Ter- 
minal. 


TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, Il 


TERMINALS & CONNECTORS 
Aircraft-Marine Prod., Inc., 286 North Broad, Elizabeth 
N. J. 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch 
Waterbury, Conn. 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
mM. & 

Dante Elec. Mfg. Co., Bantam, Conn 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Iiseo Copper Tube & Products, Inc., Station ‘‘M 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, Il 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine, Cincinnati, O 
Littelfuse, Inec., 4753 Ravenswood Ave Chicago aT 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave Providence 
m &. 

Rajah Co., Bloomfield, N. J 


Sherman Mfg. Co.. H. R Battle Creek, Mich 
Thompson-Bremer & Co 1638 W Hubbard, Chicage 
Ill. 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave 
Newark, N. J 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div. Hartford, Conn. 

Barber-Colman Co., Rockford, Ill 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass 

General Electric Co., Schenectady, N. Y 

H.-B. Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Mercoid Corp., 4217 Belmont Ave., Chicago, Hil. ‘'Pyre 
therm.’’ ‘‘Sensathern.’’ ‘*Vasafiame.”’ 

Micro Switch Corp., Freeport, Ill 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S. Minneapolis, Minn 

Spencer Thermostat Co., 103 Forest, Attleboro, Mass 
**Klixon.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza 
beth, N. J 

Barber-Colman Co., Rockford, Ill 

Cramer Co., Inc., R. W., Centerbrook, Conn 

Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’ 

Eagle Signal Corp., Moline, Ill **Microflex,”"’ ‘‘Poly 
flex.’’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y¥ 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Tl! 

Hansen Mfg. Co., Princeton, Ind. 

United Cinephone Corp., Torrington, Conn 

Thompson Clock Co., H. C., Bristol. Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TOOLS, Power 

Stanley Tools, Div. of the Stanley Works, New Britain 
Conn. 

TOOLS AND JIGS 

Acme Industrial Co., 207 N. Laflin, Chicago, Tl 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 
For built-in applications to electrically operated ma 
chines, appliances and equipment. 
Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 
Dano Elec. Co., 93 Main, Winsted, Conn. 
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Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Lil 
Doyle, Inc., James W., 311 N. Desplaines, Chicago, Il 


Ferranti Electric, Ine., 30 Rockefeller Plaza, New 
York, N. ¥ 

General Control Co Cambridge, Mass 

General Elec. Co Fort Wayne, Ind 


Jefferson Elee. Co Bellwood, Ill 

Nothelfer Winding Laboratories, 110 Albemarle Ave 
Trenton, N. J 

Sola Electric Co., 2525 Clybourn Ave., Chicago, Il 

Standard Transformer Corp., 1500 N. Halsted, Chicago 
Ill 

United Transformer Corp., 150 Varick, New York, N. Y 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TUBES, CERAMIC. See Cores, Resistor & 


tesistance Coil. 


TUBES, Paper 

Paramount Paper Tube Co 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 

Precision Paper Tube Co., 2035 W. Charleston, Chicago 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., Station ‘*M 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. ¥, 


TUBING, Extruded Plastic. See Plastics, 
Extruded. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin 
cinnati, O. 


General Electric Co., Plasties Dept., Section E-5 1 
Plastics Ave., Pittsfield, Mass Textolite.’’ ¥ 
Insulation Manufacturers Corp., 565 W. Washington 


Blivd., Chicago, Ill ; : 
Mica Insulator Co., Dept. 21, 196 Varick, New York 
~ S 


National Vulcanized Fibre Co., Wilmington, Del 
‘Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok 


Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
‘Ohmoid.”’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York 
nN. & Monel.”* 

General Plate Co., Div. of Metals & Control Corp 
34 Forest, Attleboro, Mass 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co 2212 Washington Ave 
Philadelphia, Pa. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
i - 


TUBING & SLEEVING, Saturated, Var- 
nished Cambric Glass-Fibre, Impreg- 


nated, Spaghetti, etc. 
Sentley-Harris Mfg. Co., 1000 Bentley, Conshohocken 


Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
‘Turbo’’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-622-12 Appliance and 


Merchandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W Washington 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Dept. 56, Irvington 
N. J. 

Mica Insulator Co., Dept. 21, 196 Varick, New York 
N. ¥. ‘‘Empire,.’’ 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del. 

General Elec. Co., Section Q-2124. Appliance and Mer 
chandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 
National Vulcanized Fibre Co., Wilmington Del 


‘*Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUNGSTEN 
Wire, Rods, Sheets, Special Shapes See also Points, 
Contact. 
Callite Tungsten Corp., 547-39th, Union City, N. J 
*““Kulgrid.’’ 
Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland 
Ohio. 
Fansteel Metallurgical Corp., North Chicago, Ill 
Mallory & Co., Inc., P. R., Indianapolis, Ind 
Metroloy Co., Inc., 57 E. Alpine, Newark, N. J 
Wilson Co., H. A., 105 Chestnut, Newark, N. J 


UNITS & ELEMENTS, Resistance Heating 
General Electric Co., Schenectady, ies. ee 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 
Warren Elec. Appliance Co., Jamestown, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 

Pa. ‘‘Chromalox.’”’ 


VARNISH, Insulating 
Endurette Corp. of America, Cliffwood, N. J 


General Elec. Co., Section M-622-12. Appliance and 


Merchandise Dept., Bridgeport, Conn 


Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Y. ‘‘Linolac.’’ 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


VOLTMETERS. .See Instruments 
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WASHERS, Feit 


America Felt Co., Inc Glenville, Conn 


Western Felt Works 1027 Ogden Ave Chicago Ill 

WASHERS, Lock and Spring 

Barnes Co Wallace, Div. of Associated Spring Corp 

George K. Garrett Co., D & Tioga Streets, Philadelphia 
Pa 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 
Ill. 


WASHERS, Plain, Metallic 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, II. 


Gibson Electric Co., 8349 Frankstown Ave Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 


WASHERS, Non-Metallic. See Fibre Vul- 
canized; Plastics; Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 
Finishing; Chatterton’s Compound; Sealing Cement. 


General Elec. Co., Section Q-112A Appliance and Mer 
chandise Dept Bridgeport, Conn 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J. 


Mica Insulator Co., Dept. 21, 196 Varick, New York, 
N. Es 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Ill 

Janette Mfg. Co., 556-5583 W. Monroe, Chicago, Il 
Torrington Mfg. Co., Torrington, Conn Airistocrat.”’ 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave Syca 
more, Ill 

Universal Winding Co Pr. oO Sox 1605, Providence, 
R. I. ‘‘Leesona,’ Duo- Matic 


WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Co., Rockefeller Bldg., Cleve 


land, O (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N.. 


Belden Mfg. Co 4633 W. Van Buren, Chicago, Il 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Driver-Harris Co., Harrison, N. J 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn “Deltabeston.’’ 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 


WIRE, Bare 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land, O. (United States Steel Corp. Subsidiary 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ems 

Ansonia Electrical Co., Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Electric Auto-Lite Co The, Wire Div., Port Huron 
Mich. 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze.) 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Il. 

American Spring & Mfg. Corp Holly, Mich 

American Steel & Wire Co., Rockefeller Bidg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Cuyahoga Spring Co., 10322 Berea Rd., Cleveland, Ohio 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Muehlhausen Spring Corp., 900 Michigan Ave Logans- 
port, Ind. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Ignition 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible 

American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary 

Anaconda Wire & Cable Co., 25 Broadway, New York 
a = 

Ansonia Electrical Co., Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
“‘Colorubber.”’ 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 

Boston Insulated Wire & Cable Co., Dorchester, Mass 


Electric Auto-Lite Co., The, Wire Div., Port Huron, 


Mich. 
General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’ 
General Electric Co., Schenectady, N. Y. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


Rockbestos Products Corp., 775 Nicoll, New Haven, Conn. 


Roebling’s Sons Co., John A., Trenton, N. J 






























































































WIRE, Magnet 


Acme Wire (C< New Haven Conn Enamelite,’’ 
Cottonite, Silkenite,’’ Paperite Celenite,”’ 
Heatex 

American Steel & Wire Co Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary 

Anaconda Wire & Cable Cx 25 Broadway, New York 

N. ¥ 

Ansonia Electrical Ce Ansonia, Conn 

telden Mfg. Co 4633 W Van Buren, Chicago, II! 
Cotenamel,”’ Celenamel,’” ‘‘Silkenamel.’’ 


Electric Auto-Lite Co., The, Wire Div., Port Huron 
Mich 

General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept., Bridgeport, Conn **Deltabeston.’’ 

General Electric Co., Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 

Rockbestos Products Corp., 775 Nicoll, New Haven, Conn 
Rockbestos All-Asbestos 

Roebling’s Sons Co., John A., Trenton, N. J. 

Winsted Division, Hudson Wire Co., Winsted, Conn 


WIRE Resistance 


American Brass Co., Waterbury, Conn. 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Soston Insulated Wire & Cable Co., Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘‘Tophet,’’ ‘“‘Cup 
ron, **Fecraloy,’’ ‘‘Hilo’’ ‘‘Cobanic,”’ ‘‘Radiocarb,’’ 
Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J “‘Nichrome,”’ ‘“Ad 


vance,”’ “‘Hytemco,’’ ‘“‘Nilvar,”’ ‘‘Magno,’’ ‘‘Comet,”’ 
Gridnic,”’ ““Radioohm,’’ ““Ohmax,”’ “*Midohm,”’ 
““Lohm,"’ ‘“‘Lucero.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ Copel,’’ 


““Chromel-Alumel.’’ 
Jelliff Mfg. Corp., C. O., 10 Pequot Ave., Southport, 
Conn. 


WIRE STRIPPERS. See Strippers, Wire. 
ZINC 


Sheet, Strip, Slab, Wire and Fused Metal 

New Jersey Zine Co., 160 Front, New York, N. Y 
Horse Head Special.’’ 

Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 





a uy VARNISH CAMBRIC TUBING, 
- man ne ETC. 


a insulation 
= ucts include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Impregnated) 
Tubing, Radio (Spa (Spa 

ghetti) Tubing, Inside 
Coated Saturated 


Sleeving and Fiberglas 
Tubing. 


BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 








REN 


TRADE moe 








FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, immersion, Cartridges 

‘ Unit Heaters, Air Heaters, Vane Heaters, aa 
Furnace Types. Why not ask for engineering 
data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 


EYELETS —Regular and Special 
WIRE—Pure zinc wire 


FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC —Strip zinc for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 




























FOR 
“WALKIE 
TALKIE’ / 


Absolute dependability, compactness and minimum 
weight are the controlling factors in the selection of 
component parts for ‘‘Walkie Talkie’’ radio equipment. 
Ward Leonard Wire Wound Resistors meet these re- 
guirements so perfectly that today vast numbers of them 
are in use in this all-important service. This is but one 
of the many Ward Leonard products used by our armed 
forces. We offer our facilities to manufacturers engaged 
in Victory Production to develop and produce the 
necessary electrical controls. 


WARD LEONARD 


Electric control (WL) devices since 1892. 


REsSsISTORS 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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Accurate Spring Mfg. Co. 89 
Acme Electric & Mfg. Co. 130 
Acme Industrial Co. 153 
Acme Wire Co., The 128 
Adam Electric Co., Frank 157 
Aerovox Corp. 130 
Aircraft-Marine Products, Inc. 74 
Akron Porcelain Co. 144 
Allen Mfg. Co., The 159 
Allen-Bradley Co. 23, 24 
Altair Machinery Corp. 164 
Aluminum Co. of America 6 
American Automatic Electric Sales Co. 126 
American Brass Co. 11, 12, 13, 14 
American Gas Accumulator Co. 114 
American Lava Corp. 19 
American Screw Co. 4, 5, 61 
American Spring & Mfg. Corp. 139 
Anaconda Wire & Cable Co. 85 
Arrow-Hart & Hegeman Elec. Co., The 117 
Auburn Button Works, Inc. 161 
Bakelite Corp. 26, 27 
Baker & Co. 165 
Baldor Electric Co. 84 
Barber-Colman Co. 102, 139 
Becker Bros. Carbon Co. 158 
Belden Mfg. Co. Inside Front Cover 
Bentley-Harris Mfg. Co. 171 
Biddle Co., James G. 165 
Brainin Co., C. S. 138 
Brand & Co., William 75 
Brandywine Fibre Products Co. 110 
Bridge Co., Harry P. 157 
Bristol Co., The 61 
Bruning Co., Inc., Charles 154 
Burndy Engineering Co., Inc. 164 
Burnley Battery & Mfg. Co. 168 
Callite Tungsten Corp. 92 
Carnegie-Illinois Steel Corp. 67 
Celanese Celluloid Corp. 10 
Central Screw Co. 61, 145 
Cerro de Pasco Copper Corp. 86 
Chace Co., W. M. 116 
Chandler Prod. Corp. 61 
Chicago Molded Products Corp. 152 
Chicago Rivet & Machine Co. 124 
Clare & Co., C. P. 79 
Clarostat Mfg. Co., Inc., The 122 
Cleveland Tungsten, Inc. 149 
Cold Metal Products Co., The 143 
Colonial Insulator Co., The 165 
Continental Screw Co. 61, 141 
Corbin Screw Corp., The 61 
Crowe Name Plate & Mfg. Co. 143 
Cullman Wheel Co. 116 
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Davis & Co., Inc., Dean W. 
Dejur-Amsco Corp. 

Dial Light Co. of America, Inc. 
Doyle, Inc., James W. 

Dow Chemical Co. 

Drake Mfg. Co. 

Driver Co., Wilbur B. 

Durant Mfg. Co. 


Durez Plastics & Chemicals, Inc. 


Eagle Signal Corp. 

Electric Soldering Iron Co., Inc. 
Electric Specialty Co. 
Eynon-Dakin Co. 


Fairbanks, Morse & Co. 
Fansteel Metallurgical Corp. 


Fenwal Incorporated 


G-M Laboratories, Inc. 
Garlock Packing Co. 
Garrett Co., George K. 
Gear Specialties, Inc. 
General Electric Co. 
General Industries Co., The 


General Plate, Div. of Metals & Controls 
Corp. 


Gibson Electric Co. 
Gisholt Machine Co. 

Gits Bros. Mfg. Co. 
Guardian Electric Mfg. Co. 


H-B Electric Co., Inc. 

Handy & Harman 

Hardwick, Hindle, Inc. 

Harper Co., The H. M. 

Haydon Mfg. Co., Inc. 
Heinemann Circuit Breaker Co. 
Herzog Miniature Lamp Works, Inc. 
Hoskins Mfg. Co. 

Hotel McAlpin 

Hubbard Spring Co., M. D. 
Hunter Electro-Copyist, Inc 


Hunter Pressed Steel Co. 


Ideal Commutator Dresser Co. 
Ilsco Copper Tube & Products, Inc. 
Industrial Molded Products Co. 
Instrument Specialties Co. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 


International Screw Co. 


Janette Mfg. Co. 
Jefferson Electric Co. 


Johnson Bronze Co. 


Jones, Howard B. 


15, 93, 142, 
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164 
156 

59 
149 

63 
161 
101 


82 
164 
141 

76 


25 
80 
78 


144 
132 
121 
150 
145 

30 


123 
140 

29 
128 


104 
8,9 
107 
147 
114 
88 
162 


167 
112 
147 

99 


65 
161 
166 
108 
162 
135 

71 

61 


124 
139 

22 
155 


Kato Engineering Co. 
Kester Solder Co. 
Keuffel & Esser Co. 
Klein & Sons, Mathias 
Krueger & Hudepohl 


Kurz-Kasch, Inc. 


Lamson & Sessions Co., The 
Lectrohm, Inc. 

Linden & Co., Inc. 
Littelfuse, Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co., The 


Lovejoy Flexible Coupling Co. 


Magnatrol Valve Corp. 
Makepeace Co., D. E. 
Mallory & Co., Inc., P. R. 
Master Electric Co., The 
McGill Mfg. Co. 

Mercoid Corp., The 
Metroloy Co., Inc. 

Mica Insulator Co. 

Micro Switch Corp. 
Millen Mfg. Co., Inc., James 


National Screw & Mfg. Co., The 
New England Mica Co., Inc. 

New England Screw Co. 

New Jersey Zinc Co., The 

Newport Rolling Mill Co., The 
Norma-Hoffmann Bearings Corp. 
North American Electric Lamp Co. 
Nothelfer Winding Laboratories 
Numberall Stamp & Tool Co., Inc. 


Oakite Products, Inc. 

Ohio Electric Mfg. Co., The 
Ohmite Mfg. Co. 
O’Neil-Irwin Mfg. Co. 


Palnut Co., Inc., The 

Paper Manufacturers Co. 

Paramount Paper Tube Co. 

Parker Co., The Charles. 

Parker-Kalon Corp. 

Pawtucket Screw Co. 

Peck Spring Co., The 

Peerless Electric Co., The 

Pioneer Gen-E-Motor 

Perkins Machine & Gear Co. 

Pheoll Mfg. Co. 

Phillips Screw Manufacturers 

Platt Bros. & Co., The 
Continued on p. 174 
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Plax Corp. 
Portland-Monson Slate Co. 
Post Co., The Frederick 
Precision Paper Tube Co. 
Progressive Mfg. Co., The 


Pyramid Products Co. 


Rajah Co., The 


Raymond Mfg. Co., 
Div. of Associated Spring Corp. 


Rea Magnet Wire Co., Inc. 
Reliance Electric & Engineering Co. 
Republic Steel Corp. 

Rex Rheostat Co. 

Richardson Co., The 

Rockbestos Products Corp. 
Roebling’s Sons Co., John A. 


Russell, Burdsal! & Ward Bolt & Nut 
Co., The 


Ryerson & Son, Inc., Joseph T. 


SKF Industries, Inc. 


Saginaw Malleable Iron Div., 
General Motors Corp. 


73 

168 

16, 17 
151, 170 
118 

159 


Scovill Mfg. Co. 

Shakeproof, Inc. 

Shallcross Mfg. Co. 

Sherman Mfg. Co., H. B. 

Shimer & Sons, Samuel J. 

Signal Electric Mfg. Co. 

Simpson Electric Co. 

Sola Electric Co. 

Solar Mfg. Corp. 

Southington Hardware Mfg. Co., The 
Speedway Mfg. Co. 

Sprague Specialties Cc. 

Standard Pressed Steel Co. 

Standard Transformer Corp. 

Stanley Tools Div., of the Stanley Works 
Star Porcelain Co., The 138, 
Sta-Warm Electric Co. 

Stein & Co., Wm. P. 

Steward Mfg. Co., D. M. 


Stokes Machine Co., F. J. 


Thomas & Skinner Steel Products Co. 


Thompson-Bremer & Co. 


(Continued from p. 


Torrington Co., The 
Torrington Mfg. Co. 
Trent Co., Harold E. 
Trico Fuse Mfg. Co. 


U. S. Rubber Co. 

United States Steel Corp. 

United Transformer Co. 
Universal Clay Products Co., The 


Universal Winding Co. 


Ward Leonard Electric Co. 172 
Warren Electrical Appliance Co. 155 
Warren Lamp Co. 163 
Watson-Stillman Co., The 136 
West Virginia Pulp & Paper Co. 151 


Westinghouse Electric 
& Mfg. Co. 


29, 21, 81, Back Cover 
Whitney Screw Corp. i a 
Wiegand Co., Edwin L. 98 
Wilson Co., The H. A. 


Wire Stripper Co., The 


§ out of every 10 products 
rz-Kasch Plastics Round-Table 


@ At least 80% of Kurz-Kasch production 
goes straight into war products — the rest 
into goods for the nation’s welfare. What's 
more, the same method that has made Kurz- 
Kasch moldings so successful in the past is 
still in service. In a nutshell, the Round-table is a committee of specialists on 
design, materials, tool-up, and production. On each new problem submitted 
to us, these men put their heads together, swap ideas, get all the facts necessary 
to do the job right, and do it promptly. On war orders involving plastics, the 
Round-table is af your service. After Victory has been won, the Round-table 
will again help you apply plastics to products of peace and progress. 


URZ-KASCH 


Kurz-Kasch, Inc., 1417 South Broadway, Dayton, Ohio ® Branch Sales 
Offices: New York, Chicago, Detroit, Los Angeles, Dallas, St. Louis, 
Toronto, Canada ® Export Office: 89 Broad Street, New York City 
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splash proof, gearhead, unibrake, speedranger .. . 
UC MM ee 
And any of these can be supplied in standard construction or 
easily and economically modified to fit EXACTLY the individual 
ie he ae ae) 

CM Tm ee 
i ee) ee ee a 
and greatly improve the economy, safety, and convenience of 
oe ek 

Investigate the unusual ability of the Master organization 


ee ee ae el 
THE MASTER ELECTRIC COMPANY ¢ DAYTON, OHIO 
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